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PROGRESS IN COMPACT NUCLEAR POWER PLANTS 

Extensive preliminary studies of advanced mobile and transportable nuclear power plants have been made by 
Aerojet-General Nucleonics, using proven technology and components derived from America's first mobile 
nuclear power plant, the ML-1. The ML-1 is being developed by AGN for the Atomic Energy Commission and 
the Army Corps of Engineers. ■ The AGN studies covered the power range from 100 kw to 3 Mw— with applications 
ranging from the Antarctic to space, and emphasis on economy, reliability, and safety. ■ Fundamental to these 
studies: a practical, straight-forward fuel element successfully operated for 10,000 hours at full power, at a 
coolant temperature of 1200°F...with no fission product release ... and no sign of failure. ■ Based on these 
results, core lifetimes of several years are clearly feasible. ■ For information on AGN's programs in mobile nuclear 
power, write for AGN Active File #2. 

AGN 


AEROJET-GENERAL NUCLEONICS/San Ramon. California 




With a reputation earned as a con- 
trolled preload, high strength fastener 
for the primary structures of high 
performance aircraft, the Hi-Lok 
fastener finds usage today in a variety 
of unusual structural applications . . . 
even missile shipping containers. 

Selected because of its simplicity 
of installation and uniform clamp-up, 
thousands of Hi-Loks are used in the 
structure of the SSCBM. a Boeing 
developed shipping and storage con- 
tainer used for the air or rail delivery 
of the USAF solid propellant Minute- 
man ICBM. This container cradles 
the missile against shock and vibra- 
tion while maintaining pre-set levels 
of temperature and humidity. 

The Hi-Loks in the SSCBM alumi- 
num structure retain a predetermined 
clamp-up or pre-stress consistent to 
£10%. This controlled preload 
makes the Hi-Lok ideal for fastening 


other structural materials such as 
reinforced plastic to plastic, plastic to 
metal, wood to metal, aluminum to 
steel and steel to steel as encountered, 
for instance, in naval ship construc- 

Hi-Loks are installed with inex- 
pensive, standard air-motors fitted 
with adaptor tooling. This tooling 
permits easy installation in open as 
well as in restricted areas. Hi-Loks 
can even be installed and removed 
with standard hand tools. 


FIND MANY UNUSUAL 

STRUCTURAL USES 




Look into 




AEROSPACE CALENDAR 


Oct. 7— Second Annual USAF Contract 
Aerospace Services Symposium. Dayton 
Biltmorc Motel. Dayton. Ohio. Sponsor: 
National AeroSpace Services Assn. 

Oct. 7-9— Ninth National Communications 
Symposium, Institute of Electrical and 
Electronics Engineers, Hotel Utica, Utica. 

Oct. 7-11— International Air Transport Assn. 
19th Annual General Meeting, Rome, 

Oct. 7-14— William Tell 1965, USAF Inter- 
ceptor Weapons Meet, Tyndall AFB. Fla. 

Oct. 8-9— Corrosion of Military Equipment 
Committee Meeting, National Assn, of 
Corrosion Engineers. Admiral Seiumes 
Hotel. Mobile. Ala. 

Oct. 8-10— 10th Annual Air Force Science 
and Engineering Symposium, Air Force 
Academy, Colo. Sponsors: Office of Aero- 
space Research; AFSC. 

Oct. 8-10— National Airport Conference. 
Norman, OHa. Sponsors: American Assn, 
of Airport Executives & University of 
Oklahoma with the cooperation of FA A. 

Oct. 8-11— International Conference on 
Electromagnetic Relays. Tohoku Univer- 
sity, Sendai, Japan. 

Oct.' 9-10-196? Electronics and Instru- 
mentation Exposition. Seattle, Wash. 
Sponsors: Electronic Representatives 

Assn.; Instrument Society of America. 

Oct. 9-11— 21st Annual Aerospace Electri- 
cal/Electronics Conference, Aerospace 
Electrical Society, Pan Pacific Auditor- 
ium, Los Angeles, Calif. 

(Continued on page 7) 


INSIDE STORY 
of a 150-joule laser 

A powerful laser system with a 150- joule output is one 
of LSI Laser Systems Center's latest achievements in 
coherent light. In addition to this high energy capability, 
it can produce high peak power, or it can be operated at 
rates up to 20 firings per minute. This new unit was devel- 
oped by a skilled technical staff to meet the needs of a 
very particular customer. 

The Laser Systems Center meets the needs of many very 
particular customers. Our research and development activi- 
ties have led to several important new coherent light prod- 
ucts in addition to the 150-joule laser. A calorimeter with 
greatly improved accuracy, an ultra-high speed Q-switch, 
and Schlieren photography devices are among the new 
products that will soon be available as a result of Laser 
Systems Center research. 

The LSI research capabilities that made these new prod- 
ucts possible can serve you too. Why not write us to find 
out how we can assist you in taking advantage of a rapidly 
advancing laser technology? 

The 150- joule LSI Laser, shown below with reflectors and 
cover removed, uses four water-cooled linear flashlamps in 
a clover-leaf elliptical cavity to achieve its high output. 
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Anything on Earth 
can be put into 
J-M Thermomat . . . 

the most versatile 
asbestos-phenolic 
molding mat available 

Elastomeric compounds, titanium 
dioxide, potassium titanate. organic 
and inorganic fillers— these are 
some of the things we have already 
added to J-M Thermomat'. What 


else can be added? You name it! 
Whatever you specify. Thermomat 
can hold it. What's more, custom 
formulations can be made for you 
at little or no extra cost. 

On the job, Thermomat has a lot 
to offer, too. It is a pliable, conform- 
able product that readily lends it- 
self to molding, tape winding and 
hand lay-up. Available in sheet and 
tape forms, Thermomat gives parts 
and components rugged protection 
in critical areas. Because the asbes- 
tos fibers remain free-flowing dur- 
ing molding, Thermomat provides 
uniformly reinforced parts that 


F FIRST FOR ASBESTOS. 


JOHNS-MANVILLE \ 


AEROSPACE CALENDAR 

(Continued from page 5) 

Oct. 10-11— National Engineering Confcr- 
cncc, Lafayette Hotel. Long Beach. Calif. 

try. 

Oct. 12-21-196? General Conference, Fed- 
eration Aeronautique Internationale, Mex- 

Oct. 13-17— 16th Annual Meeting and Con- 
ference. Airport Operators Council, 
Roosevelt Hotel, New Orleans, La. 

Oct. 14-16— Eighth Annual Exposition and 
Symposium, Air Traffic Control Assn., 
Statlcr Hilton Hotel, Dallas, Tex. 

Oct. 15-17— World Magnesium Congress. 
Queen Elizabeth Hotel, Montreal. 

Oct. 15-18— Eighth Symposium on Ballistic 
Missile and Space Technology, Naval 
Training Center, San Diego, Calif. Spon- 
sors: AF Space Systems Div,; AF Ballistic 
Systems Div.; Aerospace Corp. 

Oct. 16— Second Annual Technical Collo- 
quium. Society of American Value Engi- 
neers. Airport Marina Hotel, Los Angeles. 

Oct. 16-18-Tenth National Vacuum Sym- 
posium, American Vacuum Society, Stat- 
ler Hilton Hotel, Boston, Mass. 

Oct. 17— Fourth Annual One Day Technical 
Symposium on Information Processing in 
the Nation's Capital, University of Mary- 
land. College Park, Md. 

Oct. 17-18; Oct. 21-22-Ninth Anglo- 
American Conference, American Institute 

Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
(Oct. 17-18). Queen Elizabeth Hotel, 
Montreal, Canada (Oct. 21-22). 

Oct. 21-23— Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical and 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 21-23-Annual Meeting, Assn, of the 
U S. Army. Slrcraton-Park Hotel. Wash- 
ington. D.C. 

Oct. 21-25— 23rd National Conver 


cicty 


r Nondei 


strng. 


Pick- 


er Hotel, Cleveland, Ohio. 

Oct. 22-24— Conference on Expandable 
Structures. National Cash Register Co.'s 
Sugar Camp, Dayton. Ohio. Sponsor: 
Aeronautical Systems Division's Propul- 
sion and Flight Dynamics Laboratories. 

Oct. 23-25-Annual Meeting. Human Fac- 
tors Society, Rickv’s Hyatt House, Palo 
Alto. Calif. 

Oct. 28-29-1 3th Annual Aerospace Fluid 
Power Conference. Pick-Fort Shelby Ho- 
tel. Detroit, Mich. Sponsor: Aerospace 
Div. of Vickers, Inc. 

Oct. 28-29— Fall Meeting, Western States 
Scction/The Combustion Institute. Uni- 
versity of Southern California, Los An- 
geles, Calif. 

Oct. 28-30— National Electronics Confer- 
ence, McCormick Place, Chicago, 111. 

Oct. 29-31— International Symposium on 
Plasma Phenomena and Measurements, 
Institute of Electrical and Electronics 
Engineers, El Cortez Hotel, San Diego. 

Oct. 30-Nov. 1-Annual Convention, South- 
eastern Airport Managers Assn., Roanoke 
I lotcl, Roanoke, Va. 

Oct. 31-Nov. 1—1963 Electron Devices 

(Continued on page 9) 



SOLUTION: 


SUNDSTRAND'S 
MULTI-LIQUID PUMP 


. . .which delivers precise proportions of three such liquids, accommodates widely varying 
inlet pressures and produces discharge pressures of over 3,000 psi. Capable of operation 
at shaft speeds from 1250 to 2500 rpm, overall efficiency at rated flow and pressure is 
demonstrated to be over 75%. Combined maximum capacity of the three fluids is over 
40 gallons per minute. It also incorporates a small fixed displacement piston pump which 
can deliver another fluid at a nominal fixed output of 1 gallon per minute. 

The pump contains five one-piece pistons with three stepped diameters (see sketch) 
and displacement is controlled by varying the swashplate angle with an electro-hydraulic 
servo valve (pictured). 

The presence of the inert diluent makes it practical to handle fuels and oxidizers 
in the same pump body. The inert fluid is interposed between the two reactive fluids so 
that direct leakage of one into the other is prevented. 

Do you have an application for a pump that will handle several fluids in a single 
unit? Or perhaps you have a pumping or proportioning problem that Sundstrand engi- 
neers can solve. For detailed information on our varied experience in axial-piston pumps, 
wrl * e t°- Manager, Application Engineering 



SUNDSTRAND 

AVIATIDN-DENVER 

A DIVISION OF THE SUNDSTRAND CORPORATION . 24SO WEST 70TH AVENUE. DENVER 21. COLORADO 
DISTRICT OFFICES: WASHINGTON. DAYTON, HOUSTON. LOS ANGELES. SEATTLE. 

If you would like to work at Sundstrand, in Denver, finding practical solutions 
to challenging problems, write to our Personnel Director. 

AN EQUAL OPPORTUNITY EMPLOYER 
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Silicon 
Transistor 
Corporation 
has the 
broadest line 
of Military 
silicon power 
transistors 
ill the industry 

USN2N389 USA2N1480 
USN2N424 USA2N1481 
USN2N1016B USA2N1482 
USN2N1016C USA2N1483 
USN2N1016D USA2N1484 
USN2N1047A USA2N1485 
USN2N1048A USA2N1486 
USN2N1049A USA2N1487 

USA2N1479 USA2N1489 

USA2N1490 


(^) SILICON TRANSISTOR CORPORATION 


t CORPORATION, CARLE PLACE, LONG ISLAND, N. Y.(516) PIONEER 2-4100 






Martin techniques 
for solving 
the problems of life 
support in space 



computer-programmed "flights" which duplicate 
every condition of a space mission but weightlessness. 
Purpose: to evaluate man's performance under these 
conditions and to verify the sub systems he needs 
to assure completion of his mission. 

3. In Martin life science laboratories we are developing 
and testing reliable systems for maintaining a 
breathable atmosphere. Shown here is GIPSE. a fully 
instrumented Photosynthetic Gas Exchanger, being 
installed in the passenger pod of a space vehicle for 
actual test in space. Successful test flight took 
place in March, 1963. 


4. In Martin design studies, we cc 
for optimum control cabin configi 
here is running a simulated lunar 
using an in-place diagram of one | 
panel arrangement. 



spacecraft. Triple exposure shows progress 
of spacecraft making approach and closure for docking 
under simulated space conditions. 


These are just five examples of the techniques 
we use to provide answers for life support in 
space, where man is the prime system. 

Current Martin research includes the basic life 
sciences, the development and application of 
equipment and instrumentation, the chemistry, 
physics, metallurgy and mathematics of 
life support, and the entire broad area of 
Man-Machine Integration. Our extensive range 
of facilities and capabilities gives us the 
unique opportunity to integrate all aspects 
of the problem. Life support is an area 
of major capability at Martin. 




When electrons impact against the skin of an orbiting satellite, a 
shower of radiation known as Bremsstrahlung is loosed inside the 
skin. By laboratory measurement of such showers of energy, scien- 
tists can determine the effect of the radiation belts through which 
the satellite is passing — important information for America's man- 
in-space program. 

Using their Van de Graaff accelerator, scientists at the LTV Research 
...to count a little Center have produced a homogeneous beam of electrons which repro- 

duces an important facet of the environment of a radiation belt in 
Bremsstrahlung . • . space. Working closely with Dr. James Van Allen, they have used this 
beam to calibrate detectors now in orbit, permitting the satellite 
signals to be evaluated. This important company-funded project is 
similar to the work performed by LTV in establishing the calibration 
of the radiation detectors on other NASA projects including the 
Mercury capsules. 

In meeting this exacting challenge, LTV again demonstrates the engi- 
neering ingenuity and scientific versatility which have won it a 
position of leadership in America's space and electronic industries. 
LTV Research Center, Ling-Temco-Vought, Inc., P. 0. Box 5003, 
Dallas 22, Texas. 


aoensHip through versatiutv 
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Designs ... for NASA and Corps of Engineers 

Apollo, Gemini, subsequent Manned Space programs — all will take their 
launch, flight and recovery commands from the new multi-million-dollar 
Integrated Mission Control Center in Houston. Conceptual studies, pre- 
liminary design, detail design, construction planning — all were the 
assignment of Kaiser Engineers. Today, KE is designing other aerospace 
projects — including NASA's Space Propulsion Facility in Ohio — com- 
bining the skills of professional engineers and experienced builders for 
any phase of a project from design through construction, operation and 
maintenance. KE proudly includes among its clients NASA, AEC, Army, 
Navy, Air Force and aerospace industry firms. 


Kaiser 

ENGINEERS 


architects/engineers and constructors 
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Tough guy 


The toughest proving ground for any aero-engine is in 
trainer aircraft, where the Bristol Siddeley Viper gas 
turbine made its reputation. In seven years Viper- 
powered trainers have entered service in six Air Forces 
of the world. Add to this the fact that Vipers have also 
featured in nine other types of aircraft including execu- 
tives. research aircraft and fighters and you have world- 
wide proof of ruggedness and reliability. 

The sheer simplicity of the Bristol Siddeley Viper is 
the basic reason for its reliability and ease of handling. 
It has also been a major feature in the rapid development 
of the engine from its original rating of 1 .575 lb. The latest 
version, the Viper 20, is rated at 3,000 lb thrust and 


powers the Hawker Siddeley 125 and the Piaggio/ 
Douglas PD S08 executive jets. The engine is now under 
development to even higher thrusts. 

An extensive service organisation exists for the benefit 
of the operator of Bristol Siddeley engines and full 
servicing facilities are available throughout the Americas. 

Bristol Siddeley Engines Limited. Aero-Engine 
Division: PO Box 3, Filton, Bristol, England. 


BRISTOL SIDDELEY SUPPLY THE POWER 



TARGET DETECTION SYSTEMS 

BY SPERRY FARRAGUT 


GETTING HEBE IS 
tw ONLY HALF THE JOB 

It 

EMS 


Performance in the last critical sec- 
ond means the difference between 
success and failure . . . and per- 
formance is what we sell at Sperry 
Farragut. 

Here, Target Detection System 
Capability goes hand in hand with 
our broad experience in the Guid- 
ance and Control Field. 

Capability for handling produc- 


tion contracts . . . capability for 
R & D projects . . . both are yours 
at Sperry Farragut. 

Write today for your copy of the 
Sperry Farragut Story and for in- 
formation on how we may serve 
you in your Guidance and Control 
or Target Detection projects. 



TARGET DETECTION /GUIDANCE AND CONTROl/fUZING AND ARMING /bRUSHUESS D C MOTORS 



REPORT NO. 1 


SECRETS OF A TRUE STOL TRANSPORT 


MCDOIMIMELL 




MCDONNELL 


The McDonnell 188E is the only trans- 
port in the Western Hemisphere capable 
of carrying an eight-ton payload 500 
nautical miles, landing safely with less 
than 500 foot ground roll on a 1,000-foot 
dirt strip and returning to its base of de- 
parture, with payload, without refueling. 

Over ninety per cent of all the wheeled 
and tracked vehicles of a ROAD airborne 


division, including the 2 y 2 ton military 
truck, can be STOL’d by the McDonnell 
188E. Yet the 188E with its unmatched 
STOL performance is small. It has a wing- 
span of only 76 feet. 

Typical McDonnell 188E performance 
has been demonstrated on the prototype, 
the Breguet 941. Ask the Officers who 
have flown it. 


The MCDOISIISIEL.L. 

188 E 


A True STOL Transport for the tactical assault 
operation should exhibit the capability for carry- 
ing mission loads into and out of forward dirt 
strips of minimum length and degree of prepa- 
ration without the sacrifice of range or safe 
handling characteristics. 




Cleared for take-off... 

Industry’s only solid state multiplex equipment designed 
expressly to meet airborne military specifications 

Now, for the first time, solid state multiplex equipment has been designed from 
conception to meet the requirements of MIL-E-5400 and MIL-C-172C. This equip- 
ment is now available in basic 12-channel "building blocks." 

Compact, lightweight, and designed to rugged airborne specifications, ECI fre- 
quency-division multiplex equipment is ideal for use in any air transportable, mobile 
or seagoing system . . . wherever weight and space and performance are prime 
considerations. 

[A typical application is the 51-channel AN/ACC-3, now in production by ECI for 
the U. S. Air Force. It is 1825 pounds (72%) lighter and 60 cubic feet (67%) smaller 
than functionally identical existing military equipment.] 

The new multiplex equipment, capable of handling voice, teletype or high-speed 
data, is the result of company-sponsored R&D by Electronic Communications, Inc. 
ECI has taken full advantage of latest developments in the state-of-the-art-redundant 
circuitry, miniature filter design, high-density cordwood packaging, and solid-state 
circuits throughout. The result is a highly reliable multiplex system that - in its 
basic 12-channel format - occupies only four cubic feet and weighs only 150 
pounds. Channel quality meets the highest standards. 

The ECI multiplex set can provide high-volume channel capacity through stack- 
ing of the basic 12-channel modules. In any application, equipment may be 
grouped to fit available space. 

Write today for details and specifications. 






Off-the-shelf quality control is at 516* LR 4-2138. i 

now available in various parts of the U. S., ready to help you cut fiel 
working under your guidance, can evaluate field per 
suggest design improvements based on field perfori 
maintenance and calibration responsibilitie 
your behalf on whatever affects your product. Eig! 
clean room facilities are at your disposal. Experiem 
for you. Put these ready-made Sperry capabilities t 
ENGINEERING DIVISION, Sperry Gyroscope Company, Great Neck, New York. 
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The instrument that 
GROWS with the job 


THE DIGI-VWORi* 

CMC's new 800 Series is the only instrument to otter 
you a choice of both Frequency Range and Function 
Modules. You start out with the Series 800 basic 
chassis containing the power supply, oscillator, read- 
out and related circuitry. Then, by selecting the de- 
sired frequency range and function modules you can 
"tailor-make’' an instrument to meet your present 
needs. As your requirements change, you can buy the 
needed plug-ins to obtain the range and/or function 
you want— at a fraction of the cost of a new instrument. 


HERE'S WHAT'S AVAILABLE NOW 

800A Basic Chassis $2,260. 

FREQUENCY RANGE MODULES 

802 A dc to 50 Me 750. 

FUNCTION MODULES 

831 A Frequency-Period $ 50. 

831B Frequency-Period (remotely programmable) . 110. 

832A Frequency-Period 175. 

832B Frequency-Period (remotely programmable) . 235. 

833B Counter-Timer (remotely programmable) . . 350. 

834A 500 Me Heterodyne Converter 600. 

835A Integrating Digital Voltmeter 835. 

836A" 100 Me Direct Counting Adaptor 430. 


MODULES COMING SOON: 

Digital Phase Meter; 1 kMc Heterodyne Convert 
100 Me Frequency Range Module. 


COMPUTER MEASUREMENTS COMPANY 

370 Bradley Avenue / San Fernando, California Phone (213) 3S7-2161 / Twx (213) 764-5993 


EDITORIAL 


Kennedy's Space Boomerang 


President Kennedy has dealt his own national space 
program its hardest blow. This extraordinary feat of 
political contortion was achieved with his recent United 
Nations speech appealing to the Soviet Union to share 
this nation’s effort in a joint program to land men on the 
moon (see p. 26). No matter how hard the White 
House apologists try to recast recent history, this speech 
represented a basic shift in U. S. space policy that is los- 
ing political support for the program and braking much 
of the technical momentum already achieved. It is also 
a good example of the brittle brilliance of the White 
House staff members who spawn scintillating ideas with- 
out much thought on their ramifications and are con- 
tinually surprised by the fires they ignite. 

Immediate Effects 

The immediate effects of the President’s ill-conceived 
invitation to the Soviets to join the U.S. Apollo program 
are twofold: 

• First, it will provide congressional opponents of his 
space program with the well-sharpened ax they need to 
cut its Fiscal 1964 budget drastically and retard U.S. 
space progress even more than the restrictions of tech- 
nical development. It has changed the Fiscal 1964 NASA 
budget bill from an essential instrument to achieve a 
top-priority national goal essential to this nation’s se- 
curity and international leadership into what can easily 
be construed by its opponents as a Russian foreign aid 
bill. It also leaves the congressional supporters of the 
President’s space program with neither inclination nor 
ability to defend it successfully. 

• Second, it will induce a psychological drag into the 
vast program that has just begun to build promising 
technical momentum. It may change the motivation of 
several million Americans who are involved in all phases 
of the manned space flight effort from a patriotic sense 
of extreme urgency to a routine 9-5 job in which the 
fruits of their labors may be retailed to the Soviet Union. 

The long-term effects are difficult to perceive in detail, 
but there is little doubt that the manned space flight 
program faces the prospect of dwindling from one of the 
most exciting challenges ever accepted by a nation to 
an unimportant pawn in the cold war to be sacrificed 
in the first gambit of appeasement. 


There are certainly many indications that the Soviets 
are finding the current U.S. pace in space technology a 
serious challenge to their present claim of international 
leadership in this vital area. During the period of their 
unquestioned leadership they were not interested in 
exchanging any technical data on their manned space 
flight programs with anybody. Now that they are feeling 
the pinch, they arc making overtures to tap U. S. tech- 
nology. 

To understand just how the Soviets view technical 
exchanges, it is worth recalling the few experiences in 
the aerospace field of recent years. 

Andrei Tupolev was shown the modern Convair plant 
at San Diego, then producing F-106 supersonic inter- 
ceptors. and the Douglas plant, where Thor ballistic 
missiles were being built. When USAF brass visited 
Moscow they were shown the two oldest aircraft fac- 
tories in Russia— one producing jet engines of British 
design, and the other. Serge Ilyushin's versions of a 
Convair 240 transport. Who benefited most from that 
exchange? 

Aeroflot Visit 

When an Aeroflot delegation visited the United States 
as a preliminary to negotiations for a bilateral air trans- 
port agreement, they were given a thorough look at 
U. S. airline operations, including inspection of a modem 
jet overhaul operation. When the U.S. group arrived in 
the USSR for reciprocity, they were denied access to 
any jet engine overhaul facilities and shown more opera 
houses and ballets than Aeroflot operations. Who bene- 
fited most from that exchange? 

The Soviet contributions to international space tech- 
nology gatherings in recent years have been vapid and 
inconsequential compared with the data that they have 
obviously garnered from their pioneering efforts. 

The shock of the President's lunar landing policy re- 
versal has not yet been fully felt, cither technically or 
politically. This casual act that could divert the purpose 
of a vast technological effort and billions of taxpayers’ 
dollars in attempting to create a fleeting political im- 
pression must oertainly cast grave doubts on the sincerity 
of many other phases of the Kennedy Administration’s 
program. -Robert Hotz 
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LINEARITY 

DRIFT 


INDUSTRY BEST 
1 % 

1%/24 hrs. 


VIDAR 

0 . 2 % 

0.2%/week 


ARE THE NEW VIDAR 
PM MAG TAPE ELECTRONICS PERFECT? 


No, just 5 times better than anything else on the market. 
FM electronics for instrumentation tape recorders have 
always lagged behind the design excellence found in 
tape transports and heads. Probably because the de- 
signers came from electro-mechanical disciplines. 
New Vidar tape electronics are the product of special- 
ists in the field of voltage-to-frequency conversion. 
Result— tape electronics of significantly superior spec- 
ifications. Vidar offers five times better linearity and 
35 times better long-term drift than the best of the five 
leading tape recorder manufacturers. 

In addition to high linearity and low drift, Vidar offers a 
combination of desirable features not found in any 
other equipment. True squelch • low output imped- 
ance • solid state • compact size • tape dubbing • 
simple inexpensive calibration • ±0.3 db frequency 
response • .01%/"C temperature coefficient. 


Record or reproduce amplifiers can be interchange- 
ably installed in the same rack housing providing both 
cost savings and flexibility. As shown above, a conven- 
ient calibration module permits front panel calibration 
in less than 30 seconds per channel (only center car- 
rier need be set, no full scale adjustment is necessary). 

What about a tape transport? The tape recorder you 
now have may be entirely satisfactory if you replace 
the old electronics. For new installations, you can have 
your pick of several fine transports. Vidar FM record/ 
reproduce amplifiers are compatible with all conven- 
tional instrumentation recorders. Vidar will take sys- 
tem responsibility for the marriage . 

For more information, please call your local Vidar 
sales representative (listed in eem), or contact us at 
77 Ortega Avenue, Mountain View, California. Phone 
(415)961-1000. 


VIDAR 


WHO’S WHERE 


In the Front Office 

Milo F. McCnmnion, assistant group ex- 
ecutive responsible for The Bendix Corp.’s 
Eclipse-Pioneer and Bendix Foundries divi- 
sions (Teterboro, N. J.)j Montrose Div. 
(South Montrose. Pa.); Pioneer-Central Div. 


World Airlines, now senior vice pre 
finance for Riddle Airlines, Inc. 
Walter W. Slocum and Nathan 
;, Leeds & Northrop Co., 


dclphia 


Ir. Slocun 


: Co.; Mr. Coh 


L&N's vice president-technical affair; 

Dr. Robert L. Tanner, a director, TRG, 
Inc., Syosset, N', Y.; he continues as a vice 
president of TRG and general manager of 
TRG-Wcst. 

Beverley S. Shcustonc's appointment to 
e Board of British European Airways has 


ended b 


the Mini 


of A 
r. Shcnstonc is 


<U. K.) to Oct. ‘9, 1 
chief engineer of BEA. 

Randolph Bronson, president and chief 
executive officer of Silicon Transistor Corp., 
Carle Place. N. Y. Arnold Malian has re- 
signed as board chairman. 

long-range planning. Correlated Data Sys- 
tems Corp., Glendale. Calif and Jennings 
R. David, vice president-general manager. 

Robert McRann, vice president-opera- 
tions, Telemetries. Inc.. Gardena. Calif. 

Bryan Steele, executive vice president and 
general manager, The Nylok Corp., Paramus, 

Vaughn A. Pitzcr, controller, Eitel-Mc- 
Cullough, Inc., San Carlos. Calif. 

Perry R. McCarty, treasurer, Beckman 
Instruments, Inc.. Fullerton, Calif. 

A. M. Kcrzncr, corporate controller, Lab- 
oratory for Electronics, Inc., Boston. 

Albert W. Hartman, board chairman, 
Hartman Electrical Manufacturing Co- 
Mansfield. Ohio. Frank C. Fox succeeds 


Motley, 


ation Corp., succeeding 


Changes 

L. T. Cheung, manager of program con- 
trol-Atlas Weapon Systems, General Dy- 
namics/ Astronautics, San Diego, Calif. Also; 
F. A. Stephenson, chief engineer-propul- 
sion systems. CD/A. 

Homer F. Starnes, Jr„ assistant to the 
director of marketing, Systems Support 
Dept., Nortronics, a division of Northrop 
Corp., Anaheim, Calif. 

Robert L. Ashley, former president of 
Silicon Transistor Corp., now director of 
marketing for the Electronics Group of 
Thompson Ramo Wooldridge, Inc., El 
Scgundo, Calif. 

(Continued on page 101) 


INDUSTRY OBSERVER 

► Competition for a lightweight roving lunar vehicle (AW July 1, p. 35), 
which would be carried piggyback to the moon's surface by the Surveyor 
lander spacecraft, has been narrowed bv Jet Propulsion Laboratory to three 
contenders— General Motors with Radio Corp. of America, American Ma- 
chine & Foundry with General Electric, and Bendix. JPL engineers have 
recently inspected these companies’ facilities. Two parallel studies are 
planned. 

► North American’s Space and Information Systems Div. has briefed inter- 
ested companies on requirements for studies of fire control and associated 
avionics equipment for the CLAM (chemical low-altitude missile), which 
NAA and Lockheed are studying separately for the Air Force. North Ameri- 
can has asked the firms to support its effort on a non-exclusive, non-funded 
basis. CLAM probably would be carried by the multipurpose, long-cndur- 
ance aircraft (Maple) under review by USAF (AW May 6, p. 33). 

► Revised NASA plans call for a rendezvous radar as well as a transponder to 
be carried by both the Apollo command module and the Lunar Excursion 
Module (LEM )to enable the command module, if necessary, to search for 
and catch LEM. The rendezvous radars will be supplied by Radio Corp. of 
America, but the landing (altimetry) radar will be procured by RCA in an 
industry competition. 

► Army is expected to ask one of the military-supported, non-profit organiza- 
tions which assist the services to evaluate the Falcon and Sidewinder air-to-air 
missiles and the Redeye shoulder-fired anti-aircraft missile for helicopter air-to- 
air use. Also, General Dynamics probably will be asked to study the feasibil- 
ity of adapting or modifying Redeye, which it is developing for the Army 
and Marine Corps, as a helicopter air-to-air weapon. Although plagued by 
development problems (AW Dec. 24, p. 19), Redeye recently knocked down 
a drone helicopter in tests at the Naval Ordnance Test Station. 

► Radio astronomy satellite which would orbit the earth above the atmos- 
phere and observe radio emissions from the stars— much as the Orbiting Astro- 
nomical Observatory (OAO) is planned to observe optical radiation— is under 
consideration at Goddard Space Flight Center as a possible future program. 

► Lockheed Missiles & Space Co. is evaluating proposals for flight prototype 
active electronic countermeasures (ECM) gear to be installed on the Navy's 
Polaris A2 fleet ballistic missile. The equipment would be used to jam 
enemy radars during warhead re-entry. Previous active ECM jammers de- 
signed for the Polaris A1 by Lockheed Electronics and Raytheon underwent 
limited Polaris flight testing to determine only whether the gear was oper- 
ating during the desired descent path. 

► USAF’s Aeronautical Systems Div. and NASA are negotiating an agree- 
ment under which a Lockheed C-130 transport would be taken off the 
production line and fitted with Gemini and Apollo cockpit displays. The 
aircraft would be used in evaluating astronaut response with spacecraft cock- 
pits in zero-g trajectories. 

► Navy BuWeps is expected shortly to issue proposal requests for studies of 
its Sea Star program, an investigation of ship-launched reconnaissance, com- 
munications, weather and countermeasures probes for local fleet support. 
Although the studies are not definitely linked to the Terrier missile, it is 
likely that the weapon system will serve as the boost vehicle for the special 
payloads. 

► USAF’s Space Systems Div. is studying the possibility of centralizing 
launch control and tracking facilities at Vandenbcrg AFB, Calif., and the 
remainder of the Pacific Missile Range to minimize duplication. SSD is 
surveying potential contractors which might assist in the studies. 

► USAF is preparing two Vela Hotel nuclear explosion detection satellites 
for launch aboard an Atlas Agena vehicle next week from Cape Canaveral. 
The satellites will be boosted into a 40,000-mi. circular orbit (AW May 20, 
p. 23). 
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DESK-SIZED 

COMPUTER 


Exercise Big Lift 


McNamara’s View 


NASA Reorganization 


USAF’s Midas Plans 


Washington Roundup 

Exercise Big Lift— airlifting the Army's 2nd Annored Div. from Ft. Hood, Tex., 
to Germany in late October— is laden with political, military and economic significance 
for the aerospace industry. 

Some congressional leaders see the exercise as another chance to demonstrate that it 
makes sense to bring many U. S. troops home from Europe and rely instead on our 
growing airlift capability. Chairman Richard B. Russell of the Senate Armed Services 
Committee goes so far as to suggest that this capability justifies bringing home one 
Europe-based division annually for the next five years. 

Chairman George Mahon of the House appropriations subcommittee which handles 
the Defense Dept, budget concedes that the idea is attractive, but cautions that the U. S. 
must somehow avoid the adverse psychological impact such a step would have on North 
Atlantic Treaty Organization allies. Rep. Mendel Rivers, whose House Armed Sen-ices 
subcommittee examined U. S. airlift potential extensively, feels it is high time to stop 
worrying about our allies' feelings and do the sensible thing. He said Big Lift "will 
certainly give us a reading" as to what degree the U. S. can substitute airlift for pre- 
positioned troops. The concept was tested with a smaller group in the Long-Thrust 
2 exercise (AW Mar. 19, 1962, p. S7). 


Defense Secretary Robert S. McNamara said Big Lift “will be the first exercise to 
link up a major U. S.-based land force with combat materiel positioned overseas ready 
for pickup and use. This capability for rapid reinforcements projects a new magnitude 
of U. S. military responsiveness.” Military officials add that the heavy use of such versatile 
aircraft as Lockheed C-130s in the exercise will further obscure the faint line between 
tactical and strategic airlift. 

About 200 C-BOEs, Boeing C-135Bs and Douglas C-133Bs, C-118As and C-124Cs 
will transport the troops overseas. Tactical fighters will fly direct from the U. S. and be 
refueled en route by Strategic Air Command's Boeing KC-135s. Army estimates the total 
cost of the exercise at $20 million. This compares with the Army estimate of $1 2 5 million 
for maintaining one division in Europe for a year. 

Several aircraft company officials feel Big Lift will provide the long-sought yardstick 
for measuring airlift costs against those of pre-positioned troops. Industry optimists 
predict the results will soften opposition to allocating an even larger portion of the 
defense budget to airlift aircraft, while others bewail the fact that the real savings cannot 
be shown until such modern transports as the USAF-Lockheed C-141 go into service. 


Dr. Homer E. Newell, director of the Office of Space Sciences, looks like the big 
winner in the latest National Aeronautics and Space Administration reorganization. 
Under the plan now getting its final touches, the present five technical offices would be 
consolidated into three offices managed by Newell, Dr. Raymond Bisplinghoff and 
Dr. George Mueller. Space sciences, under Newell, would absorb two more programs— 
applications satellites and tracking— while Mueller would direct all manned flight and 
Bisplinghoff would head advanced research programs. Each would be elevated to associate 
administrator for his respective program, just a notch under Dr. Robert C. Seamans, Jr., 
who is associate administrator and general manager of the agency. NASA’s research 
centers will report to the three associate administrators. Stated purpose of the agency's 
third major reorganization in less than three years is to give program managers more 
authority and clarify the line of authority and relationships between headquarters and 
the centers. 


Air Force is trying to convince skeptical civilian superiors that enough improvements 
have been made in the Midas early warning satellite to justify funding for production 
prototypes. Aerospace Corp. recently took over management of the Midas program from 
Lockheed Missiles & Space Co. 

Newly formed House Armed Services research subcommittee will focus soon on 
military use of nuclear reactors, both for power and propulsion. Chairman Melvin Price’s 
subcommittee has received broad explanations of most of the military research programs 
and now is almost ready to go into line items. Rep. Price will ask Army, Navy and Air 
Force research chiefs in closed hearings over the next several days whether they feel 
Defense Dept, is spending enough on promising nuclear projects. 

Rep. Jim Fulton, a top Republican on the House space committee, had this comment 
on President Kennedy's proposal for joint U. S.-Sovict space efforts (sec p. 26): “Instead 
of trying to get NASA together with Russia, they should try to get NASA together with 
Congress. We’d make a great team.” 
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Kennedy’s Offer Stirs Confusion, Dismay 


Bid for U. S.-Soviet lunar effort jolts space officials; 
perils budget; policy shift by Administration is denied. 

By Alfred P. Alibrando 

Washington— President Kennedy's proposal that the U. S. and Soviet Russia 
conduct a joint manned lunar landing program has jolted and dismayed U.S. 
space officials, provided new arguments for further cuts in an already reduced 
space budget, and left the public puzzled as to whether Project Apollo still is 
an urgent national goal. 

White House spokesmen deny that the President's proposal reverses U.S. 
policy, but most observers interpret the proposal as either a recognition that 
the U.S. cannot meet its goal of a manned landing by 1970 or that the 
nation is now unwilling to continue supporting the massive costs of the Apollo 


program. 

Others feel the U. S. now has sound 
information that the Russian manned 
flight program is proving too costly for 
that nation, and that this is the most 
propitious time to challenge the Soviet 
Union to join the U. S. in a cooperative 
venture. 

In any event, one key Administration 
official said the President's action "pro- 
vides anyone who wants to cut the 
budget with the ammunition he needs.’’ 
Kennedy Denial 

President Kennedy denied this and 
said his proposal was not an "excuse" 
for cutting the space budget. The 
President's defense of his UN proposal 
was disclosed Sept. 26. in a letter to 
Rep. Albert Thomas (D.-Tcx. ). Rep. 
Thomas, chairman of a House subcom- 
mittee which is considering NASA's 
Fiscal 1964 budget, wrote the President 
the day following the UN address, ask- 
ing for a clarification. Rep. Thomas 
noted that the press and many private 
individuals had interpreted th'c speech 
“as a weakening of your former posi- 
tion of a forthright and strong effort in 
lunar landings." 

President Kennedy replied that his 
proposal did not conflict with continu- 
ing Project Apollo as a high-priority na- 
tional goal. "In my view," he wrote, 
"energetic continuation of our strong 
space effort is essential, and the need 
for this effort is. if anything, increased 
by our intent to work for increasing co- 

0P Sbice" May, 1961. when he an- 
nounced Apollo as a national goal, the 
President and space officials have 
stressed that the manned lunar landing 
is a race with the Soviet Union involv- 
ing this nation's prestige and security. 

Most immediate effect on the Na- 
tional Aeronautics and Space Adminis- 
tration's program is the threat of fur- 
ther cuts in the agency’s Fiscal 1964 
budget. A House appropriations sub- 
committee had agreed to recommend a 


S3. 1-billion appropriation for NASA be- 
fore the President's proposal. Now there 
are increasing indications that the sub- 
committee will reconsider the NASA 
money bill in the light of the President's 
proposal and recommend S3 billion or 
less. 

NASA requested S5-7 billion for 
Fiscal 1964, which the agency’s admin- 
istrator, James E. Webb, said was a 
“bare bones” budget. Despite Webb's 
admonition, the House space committee 
cut the NASA authorization to S5.2 bil- 
lion. This was increased to $5.35 billion 
in a conference bill which was adopted 
only after considerable opposition in 
both the Senate and House. 

Steps that led to President Kennedy's 
dramatic and surprise proposal began 
to unfold Sept. 12, when Soviet Aca- 
demician A. A. Blagonravov suggested 
at the United Nations that his country 
is prepared to participate in a coopera- 
tive manned space flight program, and 
will provide advance information on 
Russian space activities and agree to ex- 


Gilruth Rejects HQ Bid 

Houston-Robcrt R. Gilnitli. director 
of the U.S. space agency’s Manned 
Spacecraft Center here, has declined a 
“top-ranking position in a special post” 
in National Aeronautics and Space Ad- 

Jamcs E. Webb. NASA administrator. 

Webb did not identify the job except 
to say "it would entail keeping an over- 
all vigil on all manned space flight pro- 
grams, present or future." 

Both NASA Headquarters and Manned 
Spacecraft Center are expected to un- 
dergo significant re-organizations as a 
result of a management study now being 
conducted by Dr. Edward B. Doll, a vice 
president of Space Technology Labora- 
tories (sec p. 25). The new organization 
is designed to bring industry more closely 
into the agency structure. 


change information on space medicine 
and space biology experiments. 

On Sept. 17. Charles Bartlett, a syn- 
dicated columnist who is a close friend 
of the President, wrote that prospects 
for a joint manned lunar landing pro- 
gram arc much brighter, 

Bartlett also referred to the Bla- 
gonravov speech. 

The day following, Webb reportedly 
visited the President to solicit a strong 
statement supporting NASA's money 
needs. Instead, the President discussed 
his UN speech and it was decided 
then that in offering to extend coopera- 
tion with the Soviet Union in space 
programs, the President would "go all 
the way" and propose a joint lunar 
landing effort. 

Much of the dismay expressed in con- 
gressional circles is that the President 
did not consult the chairmen of the 
House and Senate space committees on 
the possible effects of his proposal on 
budget action, and that the proposal did 
not specify what forms of cooperation 

Considerable Disappointment 

There is also considerable disappoint- 
ment that the President did not say how 
a joint effort would affect the pace and 
status of the Apollo program. In his 
proposal, he said: 

"Why . . . should man's first flight 
to the moon be a matter of . . . compe- 
tition? Why should the United States 
and the Soviet Union, in preparing for 
such expeditions, become involved in 
immense duplications of research con- 
struction and expenditure? Surely we 
should explore whether the scientists 

indeed of all the world— cannot work to- 
gether in the conquest of space, sending 
someday in this decade to the moon, not 
the representatives of a single nation but 
the representatives of all our countries.” 

President Kennedy added only that 
U. S. allies will be consulted before the 
U. S. joins Russia in a manned lunar 
flight program, and that an agreement 
would "require long and careful nego- 
tiations." 

Concern over what the timing of the 
President’s proposal may mean to the 
space budget was expressed by Sen. 
Clinton Anderson (D.-N.M.), chairman 
of the Senate space committee. 

"What has happened will make it 
more difficult to get an adequate budget 
through the House and it won’t make 
it any easier in the Senate," he said. 

Sen. Anderson observed that the Sen- 
ate nearly adopted an amendment by 
Sen. Frank Lausche (D.-Ohio), which 
would have authorized an appropria- 
tion of no more than the S5.2 billion 
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Trace of Accord Seen in UN Report 



shown to be under the control of the responsible government. 

In other areas, the committee recorded agreement that liability for space vehicle 
accidents and rescue and return of astronauts and sjiace vehicles be covered by inter- 


authorized by the House. Later, both 
the Senate and House adopted the 
$5.35 billion conference bill authoriza- 
tion, but the voting in both houses 
clearly indicated that the days when 
space budgets breezed through Con- 
gress were over. 

Sen. Anderson said he was not op- 
posed to a cooperative program, and 
even suggested such a program in a 
speech on the floor of the Senate last 
May 22. However, he indicated some 
irritation that he and other members 
of his committee were not kept in- 
formed on negotiations with the Rus- 
sians and said he had written a letter 
to NASA asking the agency to keep the 
committee informed on future negotia- 
tions with foreign governments. 

Rep. Olin Teague (D.-Tex.), chair- 
man of the House subcommittee on 
maimed space flight, said the Presi- 
dent's proposal would make it difficult 
to convince members of the House 
they should vote billions for a program 
that is no longer a national goal. 

"I was under the impression we were 
in a race." said Rep. Teague. “Appar- 
ently we're not. I have written the 
President, asking him if the Apollo 
project is still a national goal as we 
have been led to believe.” 

Dr. Edward C. Welsh, executive sec- 
retary of the National Aeronautics and 
Space Council, responded to an Avia- 
tion- Week & Space Technology 
question on whether he feels U. S. is in 
a race with Russia to land men on the 
moon, by saying: "I have said that so 
many times in the past I'm not going 
to retract it now.” He also was not con- 
sulted by the President before the UN 
proposal. 

The Kennedy proposal is interpreted 
bv many as a reversal of U. S. policy, 
stated most recently in a July 17 news 
conference (AW July 22, p. 323) when 
the President said, "the point . . . al- 
ways has been not only of our excite- 
ment or interest in being on the moon, 
but the capability to dominate space, 
which would be demonstrated by a 
moon flight. The kind of cooperative 
effort which would be required for the 
Soviet Union and the U.S. to go to 
the moon together would require a 
breaking down of a good many barriers 
of suspicion and distrust and hostility 
which exist between the Communist 
world and ourselves. There is no evi- 
dence vet that those barriers will come 

The White House says the Kennedy 
proposal does not represent a policy 
change and cites a letter President Ken- 
nedy wrote to Soviet Premier Khrush- 
chev in March, 1962. In the letter. 
President Kennedy urged a broad co- 
operative space program, including joint 
lunar and planetary manned flight pro- 
grams. Khrushchev did not reply. 

In elaborating on possible areas of 


cooperation in a manned lunar landing 
program. NASA officials virtually ruled 
out joint development of rockets and 
spacecraft systems or use of combina- 
tions of U. S. and Soviet rockets and 
spacecraft. 

NASA officials repeated what Robert 
Gilruth, director of the NASA Manned 
Spacecraft Center at Houston, said just 
three days before the Kennedy proposal 
(AW Sejat. 23, p. 32): that common de- 
velopment or interchange of rocket and 
spacecraft would involve insurmount- 
able technical interface problems. Gil- 
ruth commented that he "trembles to 
think" of integration problems in a 
joint U. S.-USSR program. 

Dr. Robert C. Seamans, Jr., associate 
NASA administrator, and Webb said 
possible areas of cooperation included: 

• Common lunar landing site and base 
for exploration of the moon. 

• Joint operation of a world-wide track- 
ing and communications network. 

• Cooperative recovery operations. 

• Exchange of medical and physiologi- 
cal information. 

Webb said a common moon base 
could include structures, equipment 
and personnel contributed by both 
countries on a cooperative basis similar 
to agreements covering joint Antarctic 
expeditions. Webb and Seamans 
stressed that nothing would be done in 
a joint program that would jeopardize 
or compromise U.S. security'. They also 
said that negotiations on a joint pro- 
gram would not be permitted to inter- 


fere with or slow the U. S. program. 

Webb also said that tire President's 
offer of cooperation to the Soviet Union 
was an extension of basic philosophy re- 
garding the U. S. space program, rather 
than a change in policy . He pointed 
out that, from the outset, the U.S. has 
expressed the determination that the 
NASA scientific program be devoted to 
peaceful purposes and the knowledge 
shared with the world. This has led 
thus far to signing cooperative agree- 
ments with more than 60 other nations 
(AW Aug. 12, p. 64), including an 
agreement in August (AW Aug. 5, p. 
37) between NASA and the Soviet 
Academy of Sciences. 

Confusion created by the President’s 
proposal also extended to industries par- 
ticipating in the Apollo program. One 
highly-placed aerospace official said any 
attempt to cooperate in rocket propul- 
sion systems "would really mess things 
up.” He said there is no possibility of 
joint launch activities because of the 
associated security considerations. 

Harrison A. Storms, president of 
North American Aviation Space and In- 
formation Systems Div.. commented. 
“The government has contracted with 
us to build the Apollo command and 
service modules. This we arc doing and 
we believe we have the knowledge and 
ability to perform the job within the 
decade as set by the President. How- 
ever, should NASA direct ns to work 
with the Russians we shall make every 
attempt to cooperate . . 
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Economic Impact of Defense Shifts Eyed 


Bv Katherine Johnsen 

Washington— Congress and the Administration are now giving high-priority 
consideration to the impact of S53-billion-a-year defense spending on the 
economy and the impact of drastic shifts in this spending on defense industry. 

In the background is increasing concern over the sluggishness of the civilian 
sector of the economy and the prospect of disarmament raised by the inter- 
national nuclear test ban agreement. 


The first comprehensive series of con- 
gressional hearings on the economic 
ramifications of defense spending will 
start in November. They will be con- 
ducted by a Senate subcommittee on 
manpower and employment, headed by 
Sen. Joseph Clark (D.-Pa.), and last a 
month. They will include consideration 
of the problems of labor and manage- 
ment in defense industries, the effect of 
the military program on the over-all 
economic growth, and the adaptability 
of defense industry to shifts in military 
requirements or disarmament. 
Interagency Group 

The Administration's effort is being 
coordinated by an interagency group un- 
der the President’s Council of Economic 
Advisers, now being organized after one 
initial meeting. The group is headed by 
Gardner Ackley, a member of the coun- 
cil. Its membership will include repre- 
sentatives from the departments of 
Defense. Commerce, and Health. Edu- 
cation and Welfare, the Atomic Energy 
Commission. Arms Control and Dis- 
armament Agency, and the Small Busi- 
ness Administration. 

The new approach taken by both the 
Clark and Ackley groups is to consider 
cutbacks resulting from changing mili- 
tary requirements or from possible dis- 
armament as the same basic problem. 
Cutbacks hitting hard at one company 
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and one community are being called 
"little disarmaments." 

The objective is to establish the or- 
ganizational machinery and policies now 
to meet the disruptions of these "little 
disarmaments." By doing this, it is said, 
there will be preparation to adjust 
smoothly to changes that might be re- 
quired by any general disannament step. 

Sen. William Fulbright (D.-Ark.), 
chairman of the Senate Foreign Rela- 
tions Committee, estimated last week 
that it would take two to three years to 
develop any major new step as a fol- 
low-on to the test ban agreement rati- 
fied 80 to 19 by the Senate last week. 

"Even without any international dis- 
armament program, there are going to 
be real shifts in defense procurement." 
Archibald S. Alexander, chief of the eco- 
nomic bureau of the Arms Control and 
Disarmament Agency, and former un- 
der secretary of the Army in the Truman 
Administration, told Aviation Week & 
Space Technology. “To the people 
involved, these are the same as dis- 
armament." 

A study by Aerospace Industries Assn, 
shows that every major aerospace com- 
pany over the past five years nas had at 
least one major cutback of over S25 
million in its defense business. 

The Ackley group plans to proceed by- 
organizing “an early warning system." 
Liaison would be established horizon- 
tally with communities and local and 

major defense industries, companies, 
and their tiers of subcontractors. The 
key to an effective system would be ad- 
vance knowledge of defense shifts so 
there could be an early alert. 

Early warning for economic adjust- 
ment long has been a goal of Defense 
Secretary Robert S. McNamara. The 
project so far, under the direction of 
Robert F. Steadman. McNamara's eco- 
nomic adviser, has been piecemeal, 
mainly successful in cases of shutdowns 
of military installations. Steadman's pat- 
tern of operation has been to coordinate 
quietly with community leaders so that 
the wheels of adjustment are already 
turning by the time a shutdown is an- 
nounced to the public. The problem of 
advance warning to industry is far more 
difficult. Changes in the international 
situation and technology are first re- 
flected in industrial requirements. 


The arms control agency in the near 
future is expected to let contracts for 
expert study on how both industry and 
regions can adjust to defense shifts. The 
electronics industry will likely be the 
guinea pig for the industry study. 

A working group, under the chair- 
manship of Arthur W. Barber, deputy 
assistant secretary of defense for arms 
control, is now in the process of obtain- 
ing industry thinking on economic im- 
pact problems. Alexander and Stead- 
man arc the other members. Liaison 
members are Karl Harr, president of 
Aerospace Industries Assn.; James 
Secrcst, executive vice president of Elec- 
tronic Industries Assn.; Robert McFar- 
lane, director of National Security In- 
dustrial Assn.; Charles Stewart, presi- 
dent of Machinery & Allied Products 
Institute; and John Conway, executive 
assistant to the president of AFL-CIO. 
Industry Witnesses 

The Clark subcommittee hearings 
will be in four phases. The impact of 
defense shifts or cutbacks on industries 
will be dealt with in the third phase. 
Representatives from three areas will be 
called to testify: industries, such as aero- 
space, almost wholly dev oted to defense 
business; industries divided between 
civilian and military business; and in- 
dustries participating in defense work 
but primarily concerned with commer- 
cial production. 

Proposals that financial support for 
conversion planning and research for 
commercial production should be pro- 
vided in major defense contracts have 
strong support in the subcommittee. 

The first phase of the hearings will 
focus on the impact of defense on man- 
power resources. The fact that rapidly 
changing technology is now requiring 
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an individual to undergo five or six 
retraining programs and adjust to as 
many new jobs during a lifetime will be 
considered. The effect on over-all eco- 
nomic growth of concentrating scientific 
and technical manpower in the armed 
services and defense industries will also 
be reviewed. 

A key witness in this phase will be 
Dr. Jerome Wiesncr. director of the 
White House’s Office of Science and 
Technology, who has been warning 
over the past year that in economic 
competition, the U. S. is falling behind 
Japan and European countries, which 
arc channelling more technological rc- 

(AWAug. 6. 1962 mC p C '28) P 

What the government did— or should 
have done— to help solve the problems 
of communities hit by major defense 
cutbacks will be the subject of the next 
phase of the hearings. Individual cases 
that will be reviewed include; the Wich- 
ita, Kan., area; the San Diego, Calif- 
area; the Long Island. N. Y.. area; and 
the state of Michigan. 

The fourth and final phase will be an 
evaluation of all the preceding testi- 
mony with an eye to taking action to 
answer the problems raised. It is hoped 
that many specific problems will be 
solved simply as a result of being 
brought to light and recognized. But 
Clark also expects to prepare compre- 
hensive legislation— or a scries of legis- 
lative proposals— for consideration next 
year as a result of the hearings. 

Aspects of the aerospace industry's 
outlook on economic adjustment and 
disarmament were expressed by two 
leaders last week. 

• Daniel J. Haughton, president. Lock- 
heed Aircraft Corp. After noting that 
aerospace stocks dropped when the 
nuclear test ban agreement was an- 
nounced, Haughton observed in a 
speech to the Atlanta Societv of Security 
Analysts: 

"The U.S. proposal to the 17-nation 
disarmament conference in Geneva last 
year listed 15 steps. Each step will be 
long and difficult. Some may never be 
achieved. It appears that a considerable 
period of time must elapse before our 
nation could begin trimming defense 
and space activities to a point that 
would seriously affect our key programs 
at Lockheed. 

“How can we say this? Well, our 
principal work includes many systems 
and articles used in limited warfare, 
suppressing uprisings, surveillance and 
inspection, purely defensive operations, 
and carrying out new tactics in a con- 
tinuing cold war atmosphere. . . 

"It is conceivable that defense needs 
. . . may slacken off somewhat. We 
don't think it will happen soon, and 
maybe it won't happen at all. But that 
doesn't mean we shouldn't . . . prepare 
ourselves for it." 


• John H. Richardson, vice president. 
Hughes Aircraft Co.: "Any company 
with a large population of skilled em- 
ployes has a rigid obligation to press a 
relentless pursuit of new products varied 
enough so that a change of policy or 
thinking in any one or two directions 
will affect only a fraction of the com- 
pany's total effort. We have learned 
this over the years, and as a result we 
now have more than 40 distinct lines 
at Hughes where as recently as 1959 
we had very few." 

The Fill (TFX) tactical fighter 
controversy highlighted the importance 
for years to come of a single defense 
award to two major companies— Gen- 
eral Dynamics Corp., which won the 
competition, and Boeing Co., which 
lost-and injected new urgency into 
economic adjustment measures for de- 
fense industries. It was a spectacular 
follow-on to termination of the Skybolt 
and other programs. 

In the background was persistent un- 
employment and the lagging civilian 
economy as another presidential elec- 


tion year approaches. Then came the 
nuclear test ban agreement— the only 
hope since World War 2 of interna- 
tional disarmament. 

Past economic planning for disarma- 
ment has been purely theoretical. It has 
amounted to general proposals, on the 
shelf, that could be put into effect 
when, if ever, any disarmament agree- 
ment were achieved. These included 
proposals to divert defense industries to 
space and surveillance activities; tax re- 
ductions; public works and re-training. 

Utilizing adjustments forced by mili- 
tary cutbacks and shifts as pilot projects, 
it is now hoped, will make disarmament 
planning somewhat more practicable 
and realistic. It will also remove the 
scare idea that disarmament planning 
-carried on under its own banner— fore- 
tells a headlong dive into military un- 
preparedness. weakness and massive un- 
employment. This scare was behind the 
refusal of the Senate Foreign Relations 
Committee to release last year a survey 
on the economic impact of disarma- 
ment made by a subcommittee. 
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Standard Guidance System Contenders 

Los Angeles— Avionics companies were completing teaming arrangements and 
other bidding relationships late last week in preparation for an Air Force competition 
for a scries of parallel, four-month studies of a standardized space guidance system. 
The system (AW Aug. 12, p. 23; Sept. 23, p. 40) will provide Titan 3 boosters 
with guidance during boost, orbital injection, rendezvous and re-entry operations. 
An 8-10 month preliminary design phase is to follow the studies. 

Companies planning to submit bids to Space Systems Div. by the Oet. 14 dead- 
line include; 

• International Business Machines with Nortronics. 

• Minncapolis-Honcywcll with Hughes Aircraft Co. and Raytheon. 

• Space Technology Laboratories with General Precision and Univac Div, of Sperry 
Rand. STL had been selected by USAF in mid-1962 to supply a new guidance 
system for Titan 3, but the effort was canceled by Defense Dept, over Air Force 
objections (AW Aug. 27. 1962, p. 27) in favor of a modified version of the Titan 2 

• Autonctics and Space and Information Systems Div. of North American Aviation. 

• American Bosch Anna Corp. 

• Radio Corp. of America with assistance from undetermined subcontractors. 

• United Aircraft with undetermined subcontractors, possibly including Radio 
Corp. of America as computer supplier. 

• Sperry' Rand Corp. 

• AC Spark Plug. 

Litton Industries was to decide at the end of the week whether it would seek 


Senate Rejects Economy Moves; 
Passes Def ense Money Bill, 77-0 


By George C. Wilson 

Washington— Senate attempted to al- 
lay Administration and military fears 
about succumbing to ''euphoria" bv re- 
jecting several proposed cuts in the 
Fiscal 1964 Defense Dept, budget im- 
mediately after approving the nuclear 
test ban treaty last week (see p. 29). 

Only reduction made on the floor in 
the Senate Appropriations Committee’s 
version of the defense bill (AW Sept. 
23, p. 28) was S31.7 million from the 
Army’s aircraft procurement budget, a 
cut inspired by the defense secretary’s 
office. The office told Chairman Richard 
B. Russell (D.-Ga.) of the Senate De- 
fense Appropriations Subcommittee just 
before the bill was voted that a recent 
review indicated the money would not 
be required. 

Caribou Affected 

Army spokesmen told Aviation 
Week & Space Technology that they 
did not welcome the cut, declaring it 
would eliminate money set aside for 
additional procurement of de Havilland 
CV-2B Caribou 1 transports. Funding 
for the de Havilland CV-7A Caribou 2 
would not be affected because money 
for these aircraft is in the research and 
development account. Since the Senate- 
passed bill docs not specify how the 
account shall be reduced, Defense 
Dept, leaders may decide later to econo- 
mize on something other than CV-2Bs. 


Sen. Russell, as he guided the bill 
through the Senate, stressed that the 
U. S. must not use the test ban treaty 
as an excuse to lower its guard. He said 
the price of defense will remain high 
for the foreseeable future. "But the 
things that we seek to insure are never 
found at the bargain counter." he said. 
"I have never doubted that our people 
arc willing to pay a very high annual 
premium on an Insurance policy on 
which they can rely for their security." 
Sen. Russell said. 

More specifically. Sen. Russell ex- 
pressed detennination to obtain any 
funds military leaders feel they need to 
keep the U. S. ahead of Russia in 
nuclear weaponrv during the test ban, 
predicting this will "cost us a substan- 
tial sum of money.” 1 le said requests for 
such funds will be put in "the first sup- 
plemental appropriation bill that came 

Final passage of the S47.339.707.000 
appropriations bill came on a 77 0 vote. 
The total is 5257.698,000 less than the 
House voted and SI, 674. 5 30.000 less 
than President Kennedy requested. Dif- 
ferences will be resolved soon in a 
House-Senate conference on the two 
bills, possibly within the next few days. 
House and Senate passage of the result- 
ing compromise is the last step before 
sending the bill to the White House for 
the President’s signature. 

These economy amendments were 
voted down by the Senate during de- 


bate Sept. 24 on the Fiscal 1964 de- 
fense appropriations bill: 

• Sen. Leverett Saltonstall (R.-Mass.), 
ranking Republican on the Defense 
Appropriations Subcommittee, pro- 
posed cutting the Senate-approved SI 5.- 
795,447,000 procurement budget for 
all the services another 1 %. The House 
previously imposed a 1 % reduction. 
Sen. Russell, in opposing 'it/ warned 
against being "overcome by euphoria 
before the Russians have even ratified 
the nuclear test ban treaty." The 
amendment was rejected, . 43-4 5. 

• Sen. George MeGovcm (D.-S.D.), 
proposed reducing both procurement 
and research funds by 10%. 

“I am pleading for an over-all reduc- 
tion in military spending on the 
grounds that we already possess suffi- 
cient power to deter the enemy and 
meet our other military needs," he said. 

Also sponsoring the amendment 
were Sens. Way nc. ) . 

Gaylord Nelson (D.-Wis.) and Jen- 
nings Randolph (D.-W.Va.). 

Proposal Rejected 

Sen. XHM tht*' amend- 

ment. declaring it evidenced "we have 
at least found the germ of confidence 
in unilateral disarmament, which can 
only bring this country to its destruc- 
tion. , . . There is a thin margin of 
superiority between our military estab- 
lishment and that of the Soviet Union, 
so far as we are informed. That thin 
edge has maintained world peace. That 
slight lead has prevented our being 
overwhelmed. If we should take this 
much of the muscle from our military 
establishment, we would still have a 
fair military establishment. . . . Nobody 
has ever yet paid off on the second best 
poker hand." 

The amendment was rejected in a 
2-74 vote, with only Sens. McGovern 
and Randolph supporting it. Sens. 
Morse and Nelson were absent when 
the vote was taken. 

• Sen. William Proxmirc (D.-Wis.) 
proposed reducing Air Force research 
funds for the mobile medium-range 
ballistic missile (MMRBM) from the 
S103.1 million approved by the Senate 
committee to the S43.1 million al- 
lowed by the House, He argued that 
since the MMRBM was intended for 
the protection of West European al- 
lies. they should help pay for its devel- 
opment. He added the U.S. needs foi 
mobile missiles could be fulfilled by the 
Navy-Lockheed Polaris and Army-Mar- 
tin Pershing missiles. 

Chairman John Stcnnis (D.-Miss.) of 
the Senate preparedness investigation 
subcommittee countered that "of all 
the missiles we have, this [MMRBM] 
to my mind has one of the finest poten- 
tials, at a less cost than any of the 
Others we have developed to this stage." 
The amendment failed in a 5-72 vote. 
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Mitsubishi MU-2 
Begins Test Flights 


Prototype Mitsubishi MU-2 turboprop executive aircraft, which will be manufactured 
and marketed in the United States by Mooney Aircraft, Inc., of Renville, Tex. (AW Aug. 
12. p. 37; Aug. 26, p. 98) is shown during its first flight at the Nagoya Aircraft Works of 
Mitsubishi Heavy Industries earlier this month. Aircraft is powered by two Turbomeca 
Astazou 2K engines, rated at 480 shp. maximum continuous power each. Seven-place air- 
craft will cruise at 325 inph. at 20.000 ft. and has a gross weight of 7.940 lb. and an 
emptv weight of 4,570 lb. Aircraft has a wing spread of 33 ft. 9.5 in., a length of 32 tt. 
2.6 in., and a height of 12 ft. 11.6 in. 





Apollo Optical-Inertial Guidance Detailed 


By Philip J. Klass 

Cambridge, Mass.— First details on 
the optical-inertial guidance and naviga- 
tion system to be used by the Apollo 
spacecraft for the major portion of its 
mission, from trans-lunar injection to 
final earth re-entry, were disclosed here 
last week by the National Aeronautics 
and Space Administration. 

The Apollo guidance and navigation 
system, designed by the Massachusetts 
Institute of Technology’s Instrumenta- 
tion Laboratory, uses a manually sighted 
optical sextant and a digital computer 
to continuously determine the space- 
craft’s position and velocity, and to com- 
pare these with the desired values. 
When thrust must be applied to change 
velocity or trajectory', an inertial plat- 
form mounting sensitive accelerometers 
is used to measure the magnitude and 
direction of the resultant change. 


First complete flyable prototype of 
the system is nearing completion and is 
expected to begin system tests early 
next year, according to a NASA spokes- 
man. This and other subsequent sys- 
tems are being built by four associated 
industry contractors: 

• Kollsman Instrument Corp. is build- 
ing the optical sextant and associated 
scanning telescope as well as a map- 
data viewer. 

• AC Spark Plug Div. of Cencral Mo- 
tors is supplying the gyro-stabilized plat- 
fonn, called "inertial measurement 
unit” and associated displays and con- 
trols and is responsible for integration 
of the total system. 

• Raytheon is building the digital com- 
puter and associated displays used both 
for navigation and guidance functions. 

• Sperry Gyroscope is supplying pulsed 
integrating accelerometers which mount 
on the stabilized platform to measure 


spacecraft change-of-velocity under 
thrust conditions. 

Because the digital computer plays a 
key role in the mission, it is the only 
element which is provided in duplicate 
to assure availability. Additionally, the 
two computers arc fabricated from plug- 
in submodules, about 66 per machine, 
which can be interchanged between 
computers. In the unlikely event that 
both computers were to fail, the astro- 
nauts could attempt to put one machine 
back into operation by scavenging sub- 
modules from the other. 

Near the top of the navigator’s panel 
and to the left is the sextant which is 
used to take a position fix simultane- 
ously on a star and on a known land- 
mark on the earth or the moon’s sur- 
face. By means of a small "joy stick,” 
the navigator can aim a prism in the 
sextant until the star image is superim- 
posed on the known tcrrestrial/lunar 
landmark. When he presses a "mark" 
button, the angle between the two and 
the time of sighting will be entered into 
the digital computer which will use it 
to update spacecraft position and 
velocity data. If landmarks arc not 
visible, a photometer eyepiece can be 
inserted to measure the earth’s horizon 
location instead. 

To help the navigator locate the de- 
sired star within the star field and the 
desired landmark, a scanning telescope 
is provided adjacent to the sextant 
whose line-of-sight can be aimed 
through an angle of more than 100 deg. 
This telescope has two eyepieces, one 
providing a three-power/20-deg. field 
of view, the other a single-powcr/60- 
deg. field. 

To avoid the need for the navigator 
to take three different celestial sights in 
quick succession, MIT has devised a 
new computation procedure which uses 
statistical optimization techniques for 
determining spacecraft position and 
velocity and predicting its expected 
trajectory'. 

Directly above the sextant and tele- 
scope is located the means for storing 
vast amounts of navigation and main- 
tenance data which the navigator or 
other crew members may need during 
the mission. This map-and-data viewer 
is an optical projection system into 
which one of many film magazines can 
be plugged, each containing hundreds 
of frames of microfilm, any one of which 
can be called out and displayed as 
needed. 

The inertial measurement unit (stabi- 
lized platform) is mounted behind and 
beneath the sextant and telescope, be- 
hind a control panel. The platform is 
a tliree-gimbal type which uses three 
floated integrating gyros. 



AVIATION WEEK & SPACE TECHNOLOGY, 


sr 30, 1963 


Mars Vehicle Estimates Changed 

Los Angeles— Revised estimates of the Martian atmosphere by scientists at Califor- 
nia Institute of Technology and Jet Propulsion Laboratory are causing the labora- 
tory to re-evaluate its estimates and designs of an entry vehicle, or capsule, and 
experiments that should be ejected with the capsule toward the planet by a planned 
1966 Atlas-Centaur boosted Mars Mariner spacecraft. 

Because Martian atmospheric pressure is now believed lower by a factor of 10 than 

With density directly related to pressure, it is expected that drag will be reduced, 
thereby reducing the time of descent for the bodies under consideration. 

To overcome this difficulty, new bodies which have higher coefficients of drag 
and/or higher frontal areas may be necessary. This means that the Mars entry 

blunt, or its frontal area will have to be increased to increase drag. 

The time of descent could also be increased by decreasing the weight of the entry 
body, but this would curtail instrument capabilities of the mission. 

As a result of the lower pressures, the use of parachutes to slow descent may not 
be possible, and it may be necessary to use rctrorockcts for this purpose. 

This unexpected problem is believed to be one reason for a delay in NASA/JPL 
plans to seek an industry contractoi for the basic Mariner B spacecraft, or bus, much 
as it now has for Ranger and Surveyor. 


Garrett Asks Court to Prevent 
Curtiss- Wright Purchase of Stock 


To conserve electric power during 
midcourse trajectory, the platfonn will 
be shut down. When corrective maneu- 
vers are required, an event expected to 
occur three times during each leg of the 
mission, the platfonn must be turned on 
and properly oriented so its accelerom- 
eters w'ill measure changes of velocity 
in the direction of spacecraft motion 
and at right angles to it. This orienta- 
tion will be accomplished by use of the 
sextant which is attached to the same 
rigid frame that mounts the inertial 
unit, to assure a knoum angular relation- 
ship between the two. 

Signals to initiate rocket engine 
thrust will be initiated by the computer 
after it has calculated the required 
change in trajectory. Changes in veloc- 
ity measured by the platform accelerom- 
eters will be fed back to advise the 
computer of spacecraft response until 
the computer determines that thrust 
can be terminated. 

During the final phase of the mission, 
the guidance and navigation system is 
expected to handle spacecraft attitude 
control for re-entry, with the astronauts 
serving to monitor its performance. It 
will control spacecraft’s initial angle 
of attack and roll rates and subsequently 
will vary' roll rate to control aerody- 
namic lift and bring the vehicle back to 
the intended recovery area. MIT scien- 
tists presently believe the system will 
be able to control the altitude of the 
re-entry corridor to within 10 mi. 

The navigator can communicate with 
the computer, to extract desired infor- 
mation. bv means of a small pushbutton 
console and a character display to the 
right of the scanning telescope. By 
pushing two appropriate buttons in se- 
quence. the navigator indicates the 
action he desires, followed by buttons 
which indicate the subject of the ac- 
tion. For example: Display . . . Posi- 
tion. or. Compute . . . Abort Velocity. 

If the computer detects an emergency 
situation, or requires data which the 
navigator has not yet supplied, it will 
automatically flash an alarm and indicate 
the information it requires. 

The computer is a general purpose 
parallel-type machine w'hich uses a 
basic word length of 16 bits, including 
one for paritv (accuraev) check. Mem- 
ory cycle time is 11.7 microsec. Single 
addition can be performed in 2 5.4 
microsec. and a double precision multi- 
ply subroutine takes 7S0 microsec. 
Programs and fixed data are stored in a 
high-density' wire-core rope memory 
while variables (scratch-pad) are stored 
in a coincident current ferrite matrix 
erasable memory. Semiconductor micro- 
circuitry is widely used in the computer 
and memory. 

Definitized contracts awarded to date 
to the major Apollo guidance system 
contractors total nearlv SS5 million of 
which S2S million went to MIT. 


Los Angeles— A federal court order 
was sought last week to prevent the 
Curtiss- Wright Corp. from buying a 
nearly half interest in the Garrett Corp. 
A civil complaint filed by Garrett in the 
U. S. District Court here charged that 
the intended C-W purchase of 700,000 
shares— about 47%— of outstanding Gar- 
rett stock (AW Sept. 16, p. 39) would 
reduce competition in six mutual prod- 
uct lines. 

Garrett asked the court to find the 
C-W offer, and any stock purchase or 
other acquisition, to be a violation of 
the Clayton Anti-Trust Act. Garrett 
also requested the court to enjoin C-W 
from voting at any shareholder meeting, 
to prevent any C-W representation on 
the Garrett board of directors, and to 
require C-W to report its Garrett share- 
holdings and then sell this stock under 
terms prescribed by the court. 

In response to the complaint, C-W 
Chairman and President T. Roland 
Berner said: "The anti-trust aspect was 
thoroughly considered prior to our ten- 
der and there is not even a flimsy legal 
basis for Garrett’s action.” He added 
that the Garrett legal action would not 
cause C-W to change its announced 
offer, which was to expire Sept. 27. 
C-W has 20 days to answer the com- 
plaint after it is served. 

Basis of Garrett’s complaint is sec- 
tion 7 of the Clavton Act which pro- 
hibits a company from acquiring shares 
in another if such acquisition lessens 
competition. Acquisitions for invest- 
ment purposes only are exempted from 
this prohibition. Although C-W said 
that its interest in Garrett is only as an 


investment, Garrett claimed that the 
C-W tender offer did not meet the test 
of the exemption provision because of 
the large number of shares which C-W 
offered to buy from shareholders. 

The Garrett complaint listed six 
product areas in which it alleged that 
the purchase by C-W of 700,000 shares 
would lessen competition. 
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Elongated Jet Commander Prototype Makes First Flight 

Aero Commander’s first Jet Commander prototype, recently elongated with the addition of a 50-in. section to the fuselage forward of the 
entrance door (AW Aug. 5. p. 29; Sept. 23, p. 103), made its first flight in the new configuration at Commander's Norman, Okla., test 
and development facility last week. Cross weight has been increased from 14,000 lb. to 16,000 lb. 


Beech Reports 15 Firm King Air Orders 


By Erwin J. Bulban 

Houston— Beech Aircraft Corp. has 
1 5 firm orders, with cash deposits, for 
its new King Air six-to-eight-place busi- 
ness airplane and the company’s man- 
agement has authorized its procurement 
division to negotiate immediately the 
purchase of sufficient Pratt & Whit- 
ney PT-6A turboprop engines, acces- 
sories and materials to provide for pro- 
duction of 200 airplanes. 

The first King Air, a production con- 
figuration, is scheduled to fly within the 
next 90 days, according to Leddv 
Greever, Beech vice president. He said 
that the King Air has priority over any 
other new airplane development project 
at Beech and that the program is on 
schedule, with no problems in view that 
could change plans to deliver the first 
FAA-certificatcd King Airs to retail cus- 
tomers by the fall of 1964. 

Greever noted that with full equip- 
ment, including radar, autopilot and all 
other electronics required for instru- 
ment flight, the King Air at gross weight 
and flying at normal cruise power will 
carry six people and their baggage from 
Houston to Detroit or New York to 
Miami nonstop, including fuel allow- 
ances for taxi, takeoff and climb to 
cruise altitude and providing for 45- 
min. reserve fuel. 

Basic price of the airplane, with a 
factory interior installed, will be approx- 
imately $300,000. Beech feels that the 
price of a completely equipped aircraft 
will be well under $400,000. 

Tone of the 16th annual National 
Business Aircraft Assn, meeting here 
emphasized the rapidly growing trend 
toward turbine-powered business air- 
craft, with the majority of displays and 
exhibits geared towards exploiting this 
concept. Turbojet and turboprop-pow- 
ered executive aircraft such as the Lock- 
heed JetStar, North American Sabre- 
liner, Potez 840, Grumman Gulfstream. 
and Fairchild F-27 dominated the dis- 


play area at Houston International Air- 
port, with detailed full-scale mockups 
of the Hamburger 11FB.320 and Das- 
sault Mvstere 20 turbojet executive air- 
craft providing the main attractions in 
the hangar. The new Jet Commander 
(see photo) interrupted its flight test 
program and put in an appearance dur- 
ing the flying display. 

In the" display area at the Shamrock 
Hilton Hotel, full-scale mockups of the 
Lear Jet and the Bristol Siddelev DI1- 
125, a large model of the Mooney Mit- 
subishi MU-2 turboprop and other 
booths emphasized turbine-powered air- 
craft, engines and equipment, indicat- 
ing the fierce marketing battle under way 
by almost a score of U. S. and foreign 
airframe manufacturers for the corporate 
market (AW Sept. 23, p. 103). 

Highlights of events here included: 

• Page Airways International, Washing- 
ton, D. C., was named by Hamburger 
Flugzeugbau as its United States sales 
representative for the twin-jet IIFB.320. 
Page Airways expects to get its initial 
demonstrator next June. Prototype is ex- 
pected to roll out of the factory in 
Germany in December and start flight 
tests in January. Concurrently, Ham- 



burger has tooled uc for production and 
the first 10 aircraft are being built. 

• Bristol Siddeley announced a guar- 
anteed cost of $25 per engine hour for 
the Viper 521 turbciet engines installed 
on the DH-125 under a new plan cover- 
ing overhaul and modification of power- 
plants and engine accessories. Plan also 
allows for free exchange of an engine or 
powerplant accessories in event of un- 
scheduled removal. The plan is in effect 
an insurance policy. In return for pay- 
ment of $25 per engine hour flown, 
operators are provided with overhaul, or 
replacement of an engine, modification 
at no additional charge, except removal 
and shipping charges. Airwork Corp, 
Millville, N. J., will handle engine and 
accessory representation. working 
through Bristol Siddelcv’s distributors. 

• Pratt &• Whitney Aircraft anticipates 
FAA certification of the PT-6A turbo- 
prop next month and is scheduling 
production to provide 250 engines by 
the end of 1965. Company represen- 
tatives say that they have noted a con- 
siderable swing in interest in the PT-6A 
to its application in fixed-wing aircraft 
and they anticipate that the King Air 
program will further spur this interest. 
Recent applications for the PT-6A in- 
clude the de Havilland “Turbo-Beaver", 
which will be a modified version of the 
piston-powered airplane with the fuse- 
lage lengthened four feet to increase 
payload. Dc Havilland of Canada has 
ordered 10 PT-6A engines initially and 
expects to have the prototype Turbo- 
Bearer make its first flight in the spring 
of 1964. Program has considerable 
promise on the basis of retrofit, since 
there are a large number of piston- 
powered Beavers which har e been oper- 
ating long enough so that their initial 
cost is norv largely written off. Other 
PT-6A applications include the Pilatus 
Turbo Porter, norv powered bv the Tur- 
bomeca Astazou and two Helio aircraft, 
the single-engine U-10 and trvin-engine 
U-5 Air Force utility aircraft. 
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Charlie Geisewite speaks with authority on aluminum metallurgy 


This man's aluminum is going to the moon 
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Some bright morning, probably within the next six years, the 
three-man Apollo spacecraft will be launched by the Saturn V 
rocket into orbit around the moon. Then the two-man lunar 
excursion module will be dispatched for the actual moon landing. 
A unique high-strength aluminum alloy, developed by Alcoa, has 
been assigned a critical function in getting us there. 

This relatively new alloy, designated 2219, has been selected 
as the major structural material for the Apollo booster because 
it alone provides the required combination of high strength, light 
weight, resistance to stress-corrosion cracking, good weldability 
and a high degree of both uniformity and reliability of weld 
strength. Nearly 33,000 in. of welding are required for the S-1C, 
the booster stage of the Saturn/Apollo vehicle which has a 
diameter of 33 ft and stands 138 ft high. 

The Boeing Company has a contract with the National Aero- 
nautics and Space Administration, Marshall Space Flight Center, 
to produce nine S-1C flight boosters and one ground test version. 
Alcoa will supply approximately 400,000 lb of 2219 alloy for the 
fuel and liquid oxygen tanks in each booster. Cylindrical portions 
of both tanks will be fabricated of plate 11 ft wide and 26 ft long. 
Four sections will be joined by welding to form a hoop more than 
100 ft in circumference. Sidewall for the 44-ft-long fuel tank will 
be made by stacking two hoops and welding them together. Four 
such hoops will form the walls of the 64-ft-long liquid oxygen tank. 
Two domed ends for each tank will be fabricated by using 2219 
plate sections. 

Of particular interest are the “Y" rings, an integral part of the 
fuel tank and outer structure. For these, Alcoa supplies 2219 
aluminum alloy in the form of 5,400-lb billets. 

Both plate and billets must be ultrasonically clean and delivered 
in Class A ultrasonic condition. The man responsible for the 


critical quality control that makes this possible in these unusually 
large sizes is C. F. Geisewite, Chief Metallurgist at Alcoa's 
Davenport, Iowa, Works, where Alcoa® Alloy 2219 for Saturn is 
rolled. Charlie Geisewite is a veteran of 35 years with Alcoa— 
and a veteran in working with customers in the aerospace industry. 
He's worked in the metallurgy departments of practically all of 
our plants on both development and quality control problems, 
has been associated with some of the pioneering achievements 
in the history of flight. 

When we opened the Davenport plant in 1948— from the begin- 
ning it has been the world's largest aluminum rolling mill— Charlie 
was the obvious choice to head up its metallurgy. Since then he 
has trained dozens of young men who have made a name for 
themselves in advancing the art and now serve Alcoa customers 
throughout the world. 

When you have a problem that a knowledgeable use of metals 
might solve, it pays to deal with the supplier offering the greatest 
depth in experience, research and technical assistance. In the 
case of aluminum, that supplier is Alcoa. Just call the local 
Alcoa sales office, your liaison with technical people like Charlie 
Geisewite. Or write Aluminum Company of America, 1868-W Alcoa 
Building, Pittsburgh, Pa., 15219. 


Halcda 


Rocketdyne Studying Reductions 
In Rocket Case Weight for USAF 


Air Force is funding development 
work at Rocketdync’s Solid Rocket Div. 
in McGregor. Tex., that could lead to 
significant reduction in rocket case inert 

consumable case solid rocket motors. 

In the Mctal-X program, as it is 
called at Rocketdyne. aluminum and 
possibly beryllium wire forms arc used 
to reinforce the solid propellant grain. 
Located in the outer portion of the 
grain, the metal reinforcement is 
wrapped around the propellant in much 
the same way as a glass fiber case is 
wrapped. More propellant is added on 
top the metal and around this goes a 
conventional but much thinner and 
lighter glass fiber rocket case. 

The metal wire serves as a structural 
member, adding strength to the propel- 
lant grain and acting as its own pressure 
vessel— thereby allowing the outer case 
to be reduced in thickness, strength and 
weight. 

At the same time, the nietal reinforce- 
ment is consumed along with the sur- 
rounding propellant. The metal raises 
the combustion temperature and per- 
formance of the propellant in much the 
same manner as the aluminum powder 
now used as a solid propellant additive. 
1; is also possible, apparently, to vary 
the burning rate and thrust level of 
the motor by altering the design of rcin- 

Although the first demonstration 
motors were fired without an outer case, 
the Air Force does not consider the 
Rocketdyne units actually in the con- 
sumable motor case category. The final 
motors will still have an outer case, says 
the Air Force, but presumably with a 
much improved mass fraction over pres- 
ent solid propellant motors. The Air 
Force is still very much interested in 
completely consumable rocket motor 
cases and believes this area merits more 
attention than it has received. At pres- 
ent. the Air Force is not sponsoring any 
work on completely consumable cases 
though it has received proposals from 
different companies. 

At this time, the Rocketdyne Metal-X 
program is not tied to any specific ap- 
plication and is being funded by the 
Air Force as Advance Technology Pro- 
gram 674 A. primarily to prove the 
feasibility of the concept. The tech- 
nique promises mass fractions as high as 
0.97 (AW, Oct. 16, 1961. p. 27). 

The Air Force contract specifics that 
the motors come equipped with thrust 
vector control nozzles and thrust ter- 
mination systems. To minimize the 
length of the rocket motor, the nozzle is 
to be buried in the bottom of the mo- 


tor case and only the movable exit cone 
is allowed to protrude. Ardc-Portland, 
Inc., manufacturer of the TVC nozzles 
for the Minutcman first stage, has been 
awarded a contract to develop the 
thrust vector control nozzles for the new 
Rocketdyne motor. 

196s. and calls for the delivery of four 
motors by Rocketdyne. The program, 
which is being handled bv the Solid 
Rocket Div. of the Rocket Propulsion 
Laboratory at Edwards AFB, is currently 
funded by the Air Force at S5.5 million. 

News Digest 


William A. Patterson was elected 
chairman of the board and chief execu- 
tive officer of United Air Lines last 
week. Succeeding Patterson as presi- 
dent is George E. Keck, former execu- 
tive sice president and general manager 
(AW jam 14. p. 52). Marvin Whitlock 
was elected senior vice president-opera- 
tions. and his former position as vice 
president-line maintenance was filled by 
E. P. Buckthal. who had been an assist- 
ant vice president-engineering and main- 
tenance at United's Washington, D. C„ 
maintenance base. 

General Electric’s Missile & Space 
Vehicle Dept, began negotiations with 
Air Force’s Ballistic Systems Div. last 
week on a contract to develop the 
Mark 12 advanced Minuteman re-entry 
system (AW Sept. 23, p. 40). 

Dassault Mirage 3-T, testbed aircraft 
for the Snecma TF-106 turbojet (AW 
June 10. p. 67). is slated to make its 
first flight in October. Mirage 3-T is a 
standard Mirage 3 fighter modified to 
take the TF-106 engine. Meantime, 
Dassault shortly will resume flight tests 
with the Balzac, experimental YTOL 
prototype of the Mirage 3-V. 

Syncom 2 was used Sept. 23 for the 
first voice and teletype transmissions 
to a moving ship at sea via communica- 
tion satellite. NASA said the experi- 
ment was carried out between a ground 
station at Ft. Dix. N. (.. the satellite 
and the communications ship Kings- 
port, 40 mi. west of Lagos, Nigeria. 
The Kingsport is now carrying out a 
scries of experiments on transmission 
and reception in areas considered to be- 
at a marginal reception distance from 
the satellite. 

Lockheed-Georgia Co. received two 
contracts totaling S8.5 million to de- 
velop a rescue version of the C-130 for 


the Air Force Air Rescue Sen-ice. The 
aircraft, to be designated the HC-130II, 
is to be capable of picking up two per- 
sons simultaneously from any surface in 
either daylight or' dark, and is to be 
used in recovery and rescue operations 
in both civilian and military manned 
space flight. 

Delivery of the first rocket-boosted 
Lockheed NF-104 trainer (AW Julv 22. 
p. 235) to USAF's Aerospace Research 
Pilot School at Edwards AFB. Calif., is 
scheduled in October. Two of the three 
aircraft ordered have been flown and 
have attained Mach 2.2. 

Snap-2 and Snap-lOA type reactors 
will undergo a series of destruct tests at 
the Atomic Energy Commission’s Na- 
tional Reactor Testing Station near 
Idaho Falls, Idaho. Purpose of the tests 
is to obtain data for assessing the safety 
of nuclear-powered space devices. The 
first test is scheduled in November. 

Full-pressure suit for the USAF/ 
Boeing X-20 (Dyna-Soar) spacecraft will 
be tested in a series of 1 5 live jumps 
at USAF’s parachute testing facility. 
El Centro. Calif., beginning in cariy 
October. The jumps will be made from 
a Lockheed C-l 30 at altitudes of 5.000 
to 25,000 ft. David Clark Co.. Woos- 
ter, Mass., manufactures the suit. 

Society of Automotive Engineers 
subcommittee has formed a panel at 
the request of the National Aeronautics 
and Space Administration to establish 
requirements for liquid rocket engine 
ignition. Electrical requirements and 
test procedures for rocket ignition by 
means of exploding bridgewire detona- 
tors have been discussed. 

Two Acrobcc 150A rockets were 
scheduled to be launched last week 
from National Aeronautics and Space 
Administration's Wallops Island, Va., 
facility to measure electron tempera- 
ture and charge density in ionosphere. 
Instrumentation was to be supplied by 
NASA's Goddard Space Flight Center 
and Radio Research Laboratory. Tokyo. 

Mohawk Airlines has requested Se- 
curities Exchange Commission registra- 
tion of S6 million in convertible subor- 
dinated debentures, which will be of- 
fered for public sale with a 1978 due 
date. The debentures, which will be 
offered at 100% of the principal 
amount, will provide funds to pay off a 
$2-million bank loan, and also to cover 
progress payments on four BAC 1 1 1 
jet transports that Mohawk has ordered. 
Full price of the jets is estimated at 
$13,150,000. including import duty. 

General Precision has been awarded 
an initial letter contract for two simu- 
lators for the NATO maritime patrol 
aircraft, the Breguet 1150 Atlantic 
(AW June 10, p. 72). 
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Wide Gap Separates Carriers on Fare Cut 


IATA traffic meeting bogs down over transatlantic rate 
question; Canadian airlines diametrically opposed. 

By L. L. Doty 

Salzburg, Austria— Despite decided progress toward some lowering of trans- 
atlantic air fares at the International Air Transport Assn, traffic conference 
here, a majority of international airlines are still working quietly behind the 
scenes to prevent any drastic reduction in economy fares. 

Many airlines, crippled by rising costs and overcapacity, feel that a sharp 
rate cut will merely dilute revenues. But no airline will risk going on record as 
opposed to low fares for fear of subjecting itself to the same criticism British 
Overseas Airways Corp. and several other European carriers suffered last spring 
when the Chandler fare increase was 


As a result, blame for failure of the 
conference to reach an agreement will 
be shifted to other causes. 

Some airlines already have hinted 
that the conference bogged down due to 
dampening effects resulting from the 
presence of two CAB officials as govern- 
ment observers. Actually, representation 
of the CAB had little or no effect on 


Trans-Canada Stand 

Salzburg. Austria— Trans-Canada Air 
Lines, which took the lead in driving for 
lower fares at the recent IATA traffic 
conference here, originally took this 
stand on a North Atlantic fare structure: 

• One-way fares would fluctuate accord- 
ing to seasons and direction of traffic. 

SI 45 in either direction between Lon- 
don and New York in January. February. 
March. November and December. The 
fare would be SI 60 in both directions in 
April. During May, June and July, the 
eastbound fare would be S180 and the 
westbound fare would be S160. During 
August. September and October, cast- 
bound fares would be S160 and west- 
bound S1S0. Round-trip fares would be 
computed as the sum of two one-way 
fares with no discount. 

• Fare structure would be simple and 
would eliminate all discounts except the 
children’s half-fare and infants' 10% 
fare. Promotional fares such as those for 
group, excursion, family plan, emigrant 
and military 1 would be abolished. 

• First-class fares would be reduced. Re- 
lationship between current first-class and 
economy fares is "absurd." Trans-Canada 

• Fare reductions would apply to and 
from all European cities and to and from 
all East Coast gateways of North Amcr- 


balkcd bv the Civil Aeronautics Board. 


the proceedings, although it was ap- 
parent throughout the sessions that 
U. S. delegates made remarks and pro- 
posals intended only for the ears of the 
Board officials. 

The real reason for recessing the con- 
ference, which will be reconvened Oct. 
22, was, generally, the large number of 
carriers repudiating the low fares pro- 
posed by a few. 

In another conflict, government- 
owned Trans-Canada Air Lines and 
privately owned Canadian Pacific Air- 
lines took diametrically opposite stands 

Trans-Canada emerged during the 
meeting as the champion of low fares. 
Pan American World Airways, after ab- 
dicating its Thrift Fare stand, advocated 
low fares but was willing to compromise 
for higher fares as a means of attaining 
some bargaining level with the high- 
fare backers. It was the clash between 
Trans-Canada’s tenacious insistence for 
a basic low economy fare and Canadian 
Pacific's equally stubborn fight for a 
high fare that threw the conference 
into deadlock Sept. 17. 

At that point, all delegates were ex- 
cused and the remaining two days of the 
conference were confined to the meet- 
ing of 19 vice presidents in closed ses- 
sions. About 1 50 delegates were present 
at the preceding meetings. 

On Sept. 20, the group of vice presi- 
dents announced a recess and added 
that some agreement in principle had 
been reached on these fare levels: 

• Reduction in first-class one-way fares 
from S475 to $400 with a 5% discount 
on round trips. 

• Reduction of economy one-way fares 
from $263 to $230 with a 5% discount 
on round trips. 

• Special promotional round-trip fare 
of S300 which would have a minimum 


validity of 14 days and a maximum of 
21 days. 

The CAB officials, Alfred Stout and 
Joan Coward, did not attend the spe- 
cial vice presidents' meeting although 
they were not barred from the sessions. 

On the opening day of the confer- 
ence, each delegate was permitted to 
speak his mind but it was evident that 
this procedure would only prolong the 
discussions. Consequently, subsequent 
sessions were confined to negotiations 
by delegates directly connected with 
North Atlantic and mid-Atlantic opera- 
tions and all other delegates were asked 
to participate only as observers. 

If there is any criticism of the IATA 
rate-making machinery, it could be 
based on a tendency to overstaff dele- 
gations. Pan American and SAS had the 
largest delegations, with nine each, fol- 
lowed closely by BOAC, Air France and 
Lufthansa. 

Opening sessions shed little light on 
the stands of the various carriers and 
early position reports were meaningless. 
Bargaining began in the manner of a 
Far East bazaar with low fare adherents 
proposing obviously unacceptable low 
rates and high fare supporters offering 
maximum rates to produce a haggling 
which both sides hoped would resolve 
itself into a compromise fare midway 
between the two extremes. 

On the eighth day, such a compro- 
mise had still eluded the delegates but 
it was fairly clear how the industry stood 
on the matter of a basic economy rate. 
Trans-Canada had no backers for its 


Fare Breakdown 

Salzburg— Here is a guide as to how 
individual international carriers stand on 
the fare issue. During the recent Inter- 
national Air Transport Assn, traffic con- 
ference, the conference chairman, Jo- 
achim von Frankcnbcrg of Lufthansa, 
asked delegates what would be the low- 
est possible basic one-way economy class 
fare they would accept. Final bally gave 
these results: 

• 5263— Air France. Air-Iudia, Alitalia, 
BOAC and Qantas. 

• 5255— Canadian Pacific, El A1 and 
TWA. 

• 5235— SAS. 

• 5230— Iberia. 

• 5225— Acrlintc, Lufthansa and Swiss- 

• S200— Pan American and Pakistan. 

• 5188— Trans-Canada. 
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SST Flying Simulator 

Cornell Aeronautical Laboratories will 
submit a proposal for a flying supersonic 
transport simulator to the Federal Avia- 
tion Agency within a month. 

T he simulator, which would be a var- 
iable stability control airplane, would 
determine the best handling qualities of 
a supersonic transport so that these could 
Ire designed into the actual aircraft. 

Present thinking is that the simulator 
would be a Convair 440/Martin 404 
class airplane, with a modified and 

plants. 

Cornell estimates that such an aircraft 
also could be used as a crew trainer by 
the airlines, with as much as 75% of 
the actual flight training necessary be- 
ing done in the simulator. 

Cornell is studying the effect of wing 
mos'cmcnt m the handling qualities of 
a supersonic transport. FAA has re- 
quested the study in order to be able 
to evaluate properly any variable sweep 
configurations which may be proposed by 
manufacturers. 


insistence mi a drastically low rate al- 
though it was followed closely by Pan 
American and Pakistan International 
Airlines. Air France. Air-lndia. Alitalia. 
BOAC. Qantas. Canadian Pacific. F.I 
Al and TWA appeared to fall into the 
higher fare group with Sahena, SAS. 
Iberia, Aerlintc, Lufthansa and Swissair 
all leaning toward moderation. 

T rans-Canada held that there was no 
gain in a slight reduction and clung to 
its demand for a one-way North Atlan- 
tic economy fare of no more than $210 
with a preference for a $188 rate. Ini- 
tially. it had proposed a S145 one-way 
fare. In a discussion of a proposed S250 
rate. Pan American sided with Trans- 
Canada and repeated its support of low 
fares by suggesting an all-year economy 
class rate in the area of $200. 

Presumably, the Pan American group 
felt that the Trans-Canada drive for a 
fare as low as $188 would only block 
the way to any agreement and. there- 
fore. edged its proposals upward in 
hopes of luring some of the high fare 
carriers into more than a token cut. El 
Al showed no opposition to a $250 basic 
fare level if a promotional fare were 
included, but Lufthansa felt that it was 
too high. 

At this point, BOAC proposed a one- 
way New York-London basic economy- 
class fare of $210 for all periods except 
during the eastbound peak months of 
June and July and the westbound peak 
months of August and September when 
the present economy fare would remain 
in effect. In addition, BOAC proposed 
a $310 round-trip excursion fare which 
also would not be applicable during 


the peak months of transatlantic traffic. 

BOAC's proposal was unacceptable 
to 12 carriers Pan American found 
some appeal in certain phases of the 
proposal but objected to the continu- 
ance of the current fare during peak 
seasons. SAS, which wants a low fare 
during winter months because of the 
sharp decline in tourist travel during 
that period, thought the S210 fare too 
high. 

TWA did not believe that the BOAC 
proposed rate would generate enough 
traffic to offset the accompanying re- 
duced revenues. Sabena expressed sim- 
ilar views, and Swissair said it wanted 
one basic vear-round fare slightly higher 
than S 2 1 0 . 

Iberia thought the proposed basic 
fare too low. Air France wanted to see 
the current fare maintained for a longer 
period than four months and agreed 
with Alitalia that the excursion rate 
would drain traffic from the regular 
economy plan and depress revenues. 
Trans-Canada and Canadian-Pacific 
both said the proposed rate was too 
high. 

After further negotiation, the score- 
board showed that five airlines wished 
to retain the present economy hire dur- 
ing peak periods and 1 3 airlines wanted 
a lower figure. At this point. Pan 
American charged that in seeking to 
hold to the "status quo" the five airlines 
were evading an opportunity to provide 
travelers with an economically sound 
lower fare structure. 

The five carriers promptly protested 
for the record that they had not indi- 
cated any support for retention of the 
“status quo" and rc-statcd their widely 
varying proposals for fare reductions. 

It then became evident that a unani- 
mous agreement on a fare pattern for 
1964 was still remote. The chairman of 
the conference urged all carriers to re- 
consider their positions with a view to- 
ward a compromise. Conflicting view- 
points. however, continued to thwart 
the negotiations. 

Operating philosophies of the airlines 
involved differ widely. Factors beyond 
the control of the airlines have a direct 
influence on individual pricing meth- 
ods. so that bargaining is not easily re- 
stricted to tariff structure techniques. 

For example. Air France is caught in 
an eddy of rising costs that typify 
Fiance's economy. Labor costs have 
soared so that the carrier must maintain 
a high level of revenues to stay above 
the break-even point. In addition, hotel 
and restaurant costs have climbed as 
much as 30% and the carrier is show- 
ing concern that some of its tourist 
traffic may be diverted to other coun- 
tries less expensive to the tourist. 

A general 15-20% increase in tourism 
costs throughout Europe has been re- 
flected in a rise in the cost of package 
tours this year over 1962. Many carriers 


feel that the airline industry should not 
undertake to reduce the cost of package 
tours— a major source of revenues to the 
industry— by cutting fares. They fear it 
would deprive them of a part in the 
over-all intake while hotels and restau- 
rants enjoy the gains. 

The charter issue also came up for 
discussion during the conference. Most 
carriers deplore the charter operation as 
a device that draws business away from 
scheduled operations at a reduced rate 
per passenger mile. Fear is strong, how- 
ever. that if any move is made to raise 
charter rates, non-schcdulcd airlines and 
non-lATA operators will invade the 
field. 

But the carriers were unable to reach 
any agreement on charter rates and Pan 
American threatened to adopt its Thrift 
Class fare unilaterally. Pan American 
repeated its desire for an agreement but 
added that it reserved the right to adopt 
the lowest possible year-round basic fare 
in the absence of conference accord. 

TWA supported a S6 charter rate per 
aircraft mile. Alitalia. Air-lndia and 
Iberia favored $6.50. Aerlintc and 
Swissair considered $6 too high. BOAC 
indicated it would consider dropping its 
position for a higher rate and accept $6. 
But Acrlinte emphasized the need for 
charters in developing air traffic for the 
Irish market and asked for S3. Pakistan 
supported a S4.30 rate while Canadian 
Pacific, worried over the noil-scheduled 
airline competition over the U. S.- 
Canadian border, sought $4.70. 


Lufthansa Jet Sale 

Cologne. Germany— Lufthansa West 
German Airlines will sell two of its seven 
Boeing 720-030B turbojet transports to 
Pan American World Airways next 
March to coincide with delivery of the 
first of six short-range Boeing 727 jet 
aircraft on order. Remaining six of a to- 
tal of 12 Boeing 727s ordered by Luf- 
thansa are scheduled for 1965 delivery. 

Reason for the disposal of the two 
Boeing 720Bs is overcapacity in the car- 
rier’s present medium-range services re- 
suiting from its failure to obtain landing 
rights in Central and South America and 
East Africa for its envisaged network 
extension to these areas. 

According to a company spokesman, 
the German airline also expects delivery 
next spring of another Boeing 707 sc- 
ries 300 long-range turbojet (AW Feb. 
26, 1962. p. 41). in addition to its pres- 
ent long-range jet fleet of five Boeing 
707-430s and one Boeing 707-330B. for 
operation of a planned new' polar route 
and/or possible nonstop service between 
Europe and the west coast of North 
America. 

Lufthansa says that no firm decision 
has been reached on the purchase of 
another 707-330B soon. 
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Medium-Range Concorde May Be Dropped 


By Cecil Brownlow 

Paris— Decision to build both medium- and long-range versions of the 
Anglo-French Mach 2.2 supersonic jet transport may be scrapped, with all 
production models conforming to the present transatlantic configuration. 
Review of the earlier plans now under way at Sud Aviation, which originally 
nad favored the medium-range approach, has been spurred primarily by two 


possibly deciding factors: 

• Continental Air Lines' preference for 
the transatlantic version in its tentative 
order for three of the aircraft (AW 
Aug. 5, p. 43) despite the fact that the 
medium-range model could have served 
its present route structure adequately. 

• Recent operational studies indicating 
that the economic advantages between 
the two during medium-range flight re- 
gimes may be "very, very small,” ac- 
cording to one Sud official. "We are not 
sure," he adds, “that the difference be- 
tween the two [on 1,500-2,500-mi. 
flights) will be enough to justify build- 
ing two versions. . . . Right now, we 
don't think that they are . . 

The Continental decision plus in- 
quiries from other carriers along the 
same lines may prove to be the over- 
riding factor if the medium-range ver- 
sion is, in fact, abandoned. "We have 
been particularly impressed in this mat- 
ter that Continental wanted the long- 
range aircraft,” according to another 
Sud official, who adds that all queries 
thus far have centered around the same 
version, with little or no interest in the 
smaller, less versatile model. 
Continental Hopes 

One probable reason for Continen- 
tal’s preference for the long-range air- 
craft is its hopes of establishing an 
equipment interchange and possible 
spares pool with other U. S. airlines 
operating the transatlantic version. They 
include Pan American World Airways, 
which has an option for the purchase of 
up to six Concordes. 

A major consideration behind a Sud 
move to cancel the smaller aircraft could 
hinge upon any final decision within the 
U. S. as to which direction— aluminum 
Mach 2 or steel Mach 3 — that country 
plans to follow in staking its own claim 
in the supersonic transport field. 

Basically, the two Concordes-each 
designed to carry a maximum of 106 
passengers in economy-class configura- 
tion— are almost the same. 

The stretched transatlantic aircraft 
originally requested by the Britis" would 
carry fuel in all parts of its modified 
delta wing as well as in the center por- 
tion of the fuselage. In the smaller 
plane, it would be contained in only a 
portion of the wing, and the fuselage 
center section would be reserved for 
cargo. Landing gear on the longcr-range 


aircraft also would be strengthened to 
accept the higher gross weights in- 
volved, and a larger vertical stabilizer 
would be employed (AW June 10, 
p. 56). 

Although not mentioned by Sud offi- 
cials, the potential gross weight of the 
aircraft itself may be a factor behind 
the move towards production of only 
one version of the Concorde. Origi- 
nally, maximum gross weight of the 
transatlantic aircraft was quoted at ap- 
proximately 250,000 lb. and that of the 
medium-range version at about 200,000 
lb. 

Maximum Gross Weight 

Sud now declines to peg a definite 
maximum gross weight figure on the 
long-range Concorde but estimates the 
probable final outcome at somewhere 
within the area of 280,000 lb. The up- 
ward revision, reportedly reflecting new 
projections as to the amount of fuel 
that will be required for a transatlantic 
crossing, also may be applicable to the 
smaller aircraft, pushing its weight into 
the heavy jet range and largely negating 
any earlier advantages it may have had 
in this area. 

Maximum design full payload range 
for the smaller aircraft is 2,800 mi. as 
opposed to 3.700 mi. for the larger 

Sud, with potential orders from four 
carriers, says it will be ready to discuss 
firm contracts, including guaranteed per- 
formance specifications and prices, only 
in 1967— or about six months after one 
or both of the two prototypes now 
under construction have begun their 
flight test program. Prices quoted in the 
Pan American and Continental options 
—something over S10 million per air- 
craft-are described here as “maximum" 
costs which Sud hopes to be able to 
trim before initial deliveries. 

Similar options for six aircraft each 
have been signed bv the British and 
French governments on behalf of Brit- 
ish Overseas Airways Corp. and Air 
France respectively. First airline deliv- 
eries are scheduled for 1970, with re- 
served places on the production line 
staggered in order to provide the air- 
craft to the current customers on an 
alternating basis. 

Although unwilling as yet to discuss 
guaranteed performance and price, Sud 


has conducted 350 wind tunnel tests on 
various Concorde configurations exclu- 
sive of similar work being conducted in 
the United Kingdom by British Aircraft 
Corp. Each series represents betwecen 
25 and 50 hr. of wind tunnel time. On 
the basis of these, Sud now believes that 
the aircraft— medium- or long-range- 
will be capable of operating subsonicallv 
when necessary without any prohibitive 
cost in increased fuel consumption. 

This could be a major item, for ex- 
ample, for airlines which would operate 
the aircraft between New York and 
Paris and then use the same equipment 
over the shorter stage lengths within 
Europe before the return flight to the 
U. S. 

Company projections show that on 
the 3,250 mi. route between Paris and 
New York the aircraft could fly sub- 
sonicallv at 35,000 ft. throughout the 
flight at a fuel consumption increase 
of only 3%. It also would experience 
a cut in range of 4.6% if the optimum 
flight profile— high speed climbout fol- 
lowed bv a climbing cruise and a final 
sharp rate of descent-were followed. 

A low speed climb and climb cruise 
profile would boost fuel consumption 
by an estimated 5% on a subsonic flight 
over the route. A low speed climb and 
constant altitude pattern would mean 
approximately an 1 1 % increase. Sud 
officials, who say an acceptable subsonic 
cruise fuel consumption rate was a 
major requirement in drafting the Con- 
corde design specifications, attribute the 
relatively low percentage increase to the 
aircraft’s modified delta wing and its 
high-lift ratio, which also permits a low- 
speed landing approach. 

Block Time 

Sud estimates the block time be- 
tween New York and Paris for the 
Concorde at 3 hr. 10 min.-as opposed 
to 2 hr. 30 min. for a Mach 3 trans- 
port— and a daily utilization rate of 
more than 8 hr., which would permit 
at least two transatlantic round-trip 
flights every 24-hr. period. 

On the other routes. Sud estimates 
the elapsed time for the Concorde from 
Paris to Buenos Aires, with stops at 
Dakar and Rio de Janeiro, at 6 hr. 50 
min. London to Johannesburg, with 
landings at Cairo, Khartoum and Nai- 
robi would take 7 hr. 10 min. Paris- 
Tokyo via Tel Aviv. Teheran. New 
Delhi. Bangkok and Hong Kong would 
take 10 hr. 25 min. London-Svdney by 
way of Athens, Cairo, Karachi, Calcutta. 
Bangkok. Singapore and Darwin would 
require 13 hr. 35 min. 

If flight regulations permitted, S: 
said the ideal flight profile for the C . 
corde would be a high speed climbmil 
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to about 45.000 ft., where the aircraft 
would accelerate through Mach 1 with 
a gradual climb cruise to the cruising 
altitude of 60,000 ft. and, at the con- 
clusion, a sharp jet-penetration descent. 

Company officials say the effect of 
the aircraft’s sonic boom from 45,000 
ft. should not exceed 1.4 or 1.5 lb. per 
sq. ft. if present gross weight estimates 
can be maintained. At a maximum 
gross weight of 280,000 lb., the aircraft 
would weigh out at about 250,000 lb. 
at 45,000 ft. 

Whether the agencies of the various 
governments involved will approve the 
high speed climbout procedure is still 
a matter of debate and one that could 
decide whether the Concorde will be 
fitted with Snecma-dcsigned afterburn- 
ers for its four Bristol Siddelev Olym- 
pus 593 turbojet powerplants. 

Tire aircraft, according to officials 
here, should be capable of penetrating 
through Mach 1 without difficulty on 
dry thrust alone if a high speed climb 
procedure is approved. If not. it may 
require the afterburners for final accel- 

Pcrformance estimates also indicate 
that the aircraft should be able to oper- 
erate comfortably from airports capable 
of handling the current generation of 
jet transports. Sea level takeoff at a 
maximum gross weight on a 15C day 
should require less than 9.000 ft., ac- 
cording to a Sud spokesman. Landing 
requirement with the use of thrust rc- 
versers is estimated at under 7.000 ft. 

A company brochure states that air- 
field runway noise “is expected to be 
little more than that from current sub- 
sonic jets. Beyond the runways, where 
the noise caused by present big jets is 
monitored, the supersonic airliner 
should be quieter because the greater 
engine power available will enable 
higher altitude to be attained in the 
initial phase of the climb." 

Under original plans. Sud was to have 
had prime responsibility for the me- 
dium-range transport while BAC would 
have assumed a similar role for the 
transatlantic version. The workload be- 
tween the two would have been bal- 
anced out according to the orders on 
hand, and the prototype being as- 
sembled by each finn was to have re- 
flected this division. Now. however, 
each prototype will be identical. So 
will the two pre-production models 
planned for construction. First metal 
on the two prototypes is being cut at 
Sud and at Bristol Aircraft in England. 

Over-all component production be- 
tween the United Kingdom and France 
is being split on a 50-50 basis. France 
will get a major portion of the airframe 
work to compensate for Bristol Sidde- 
ley’s dominance on the engine side, al- 
though Snecma is responsible for the 
silencer, thrust reverser and, if required, 
the afterburner. 


By Edward H. Kolcum 

Langley Station, Va.— U. S. airframe, 
engine and airline industries are ex- 
ploring methods of spreading risk costs 
of a supersonic transport development 
program after assurances here that the 
country is technically capable of produc- 
ing a "highly-advanced Mach 3 trans- 

• One of the most likely prospects is a 
combine of two or more manufacturers 
jointly undertaking the development 
effort. 

Manufacturers and carriers are much 
more confident of the success of a U. S. 
program after a three-day conference on 
supersonic transport technology (AW 
Sept. 23, p. 26). However, they feel 
the financial risk they have been asked 
to take is too much for a single air- 
frame-engine manufacturing team. Con- 
sequently. money now has replaced 
technology as the vital issue in the su- 
personic transport program. 

Manufacturers have until Jail. 14 to 
devise ways to spread the S250 mil- 
lion estimated as their share of the SI 
billion development cost. Proposals are 
due on that date for conceptual designs. 
It is unlikely that the list of prospective 
bidders will increase beyond the three 
airframe and three engine companies 
that have indicated they will compete— 
Boeing, Lockheed and North American 
and Curtiss-Wright, General Electric, 
and Pratt & Whitney. 

In addition to forming a combine, 
industry is considering these alternatives 
for cost-spreading: 

• Calling on major subcontractors to 
share the risk, as Douglas did with the 
DC-9. 

• Asking the government to assume all 


Curtiss-W right Engine 

Curtiss-Wright is proposing a rela- 
tively small, light engine for the U. S. 



are reported to be less than half those 
estimated in other proposals, the engine, 
on paper, would save 50,000 lb. in 
installed weight and fuel requirements 
in the gross weight of the aircraft. 


costs through construction of a soft pro- 
totype, at which time industry' would 
pay 25% of development. A soft pro- 
totype is one built with wooden jigs 
so that substantial design alterations 
may be made economically. 

• Building a soft prototype with exist- 
ing engines, but making the aircraft 
capable of housing advanced engines 
for which the government would under- 
write development. 

It is estimated that the engine will 
take 40% of the development funding 
and the airframe, 60% . 

The technical meeting here was 
sponsored by National Aeronautics 
and Space Administration's Langley 
Research Center, which monitored 
NASA’s industry feasibility studies 
made by Boeing and Lockheed. Eco- 
nomics, although a part of the studies, 
were not formally discussed at the con- 

initial part of the conference was 
an explanation of the rationale for se- 
lecting two different configurations 
which are most promising for prototype 
development. Boeing and Lockheed 
began feasibility studies with four con- 
ceptions, designated supersonic com- 
mercial air transport (SCAT) designs 4, 
15. 16 and 17 (AW Apr. 1. p. 59). 

Laurence K. Loftin. Jr., assistant 
Langley director, said SCATs 16 and 
1 7 were selected because they offer the 
best compromises to perform the mis- 
sion that NASA established— Mach 3 
flight, 26,125-lb. payload. 3,700-mi. 
range and ability to operate from exist- 

is mission differs somewhat from 
that being specified by the Federal 
Aviation Agency, which will manage the 
supersonic transport development pro- 
gram. FAA specifies a speed of “over" 
Mach 2.2, range of 4.000 mi. and pay- 
load of 35,000 lb. 

Loftin said SCATs 4 and 1 5 were 
eliminated from the industry' studies 
last June and the companies were told 
to concentrate on the other two con- 
cepts. Although both rejected designs 
demonstrated supersonic flight charac- 
teristics better than the configurations 
selected, SCAT 4 demonstrated low- 
speed instability' because of what was 
called a dihedral effect. It has a ten- 
dency to pitch up and roll. 

SCAT 16 is a switchblade variable 
sweep design, with variable low-speed 
wings folding on top of fixed wings. 
This design presents both structure and 
weight problems. 

Loftin emphasized that both designs 
will continue to be studied because 
they arc promising, but that changes 
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could not be made in time to 
the industry study. 

The Boeing-Lockheed studies resulted 
in some fundamental changes to the 
SCAT 16 and 17 configurations. Aspect 
ratio of the variable sweep wing SCAT 

16 was decreased by reducing the span, 
and the design was given four instead 
of three engines. 

Initially. SCAT 16 had two under- 
slung engines and one stacked aft on 
the fuselage. These engines would have 
had to be of such size and thrust that 
they were considered too far advanced. 
As a result, the design now features two 
engines slung under the wings, and 
two on top. 

SCAT 17 is a canard delta. Final con- 
figuration differed in Boeing and Lock- 
heed reports. Both companies changed 
the engine placement, and one elimin- 
ated the aft tail. Stability in this de- 
sign is achieved bv folding the canard 
surface. Lockheed retained the aft tail, 
which is deployed upward for subsonic 
flight trim, and downward for direc- 
tional stability in supersonic flight. 

The second part of the technical 
conference dealt with in-house studies 
under way at NASA centers in these 
areas: performance aerodynamics: con- 
figuration aerodynamics; structures and 
materials, including aeroelastic effects; 
propulsion: operating problems and air- 
worthiness, and simulator studies of 
piloting problems. 

Loftin said a number of critical con- 
siderations emerged from the confer- 
ence. Among them are: 

• Sonic boom overpressure from the 
transport is interdependent on both 
gross weight and altitude. An overpres- 
sure upper limit of 2 fps. during acceler- 
ation and 1.5 fps. in cruise was specified 
in the studies— but this constraint may 
have to be relaxed. Both SCAT 16 anil 

17 will gross at -100,000-4 50,000 lb. 

• Reserve fuel for some aircraft or situa- 
tions will weigh more than the payload 
if standard Civil Air Regulation (CAR) 
reserves are required for certification. 
CAR reserves require 107! of trip time 
at cruise flow rate, plus 250 mi. to an 
alternate field, plus 50 min. hold. 

Relaxation of reserve requirements 
might mean new operational proce- 
dures for supersonic transports-perhaps 
by giving them landing priority in a 
mixed subsonic-supersonic traffic en- 

• Requirement is clear that an advanced 
engine must be developed for the U. S. 
supersonic transport so that operation 
can be efficient over the entire speed 
range. Turbojet with burning in the fan 
stream as well as the main stream ap- 
pears more promising than other turbo- 
jet types because it has the potential of 
being more efficient over both subsonic 
and supersonic speed ranges. Inlet and 
nozzle will use variable geometry de- 
signs. 
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Following the meeting, an industry 
representative commented that NASA 
obviously rejects the concept of build- 
ing the supersonic transport with an 
aluminum airframe. FAA has not yet 
made its position on materials clear, but 
its specification for an aircraft capable 
of flying at a Mach number of "more 
than 2.2” docs not rule out aluminum. 
NASA's specification of Mach 5 elimi- 
nates aluminum and makes the leading 
contenders titanium alloy and stainless 
steel. 

Studies have indicated that even a 
Mach 2.2 aircraft made of titanium 
will be lighter than one made of alumi- 
num. In the Mach 5 class, a stainless 
steel aircraft will weigh about 17% more 
than one made of titanium. A steel air- 
craft actually exceeds the weight speci- 
fications, which leads titanium propo- 
nents to say that titanium is mandatory 
for the fabrication of a successful super- 
sonic transport. 

The Boeing and Lockheed studies 
were conducted under S500.000 con- 
tracts awarded by Langley last January. 
The four SCAT configurations initially 
considered by the two companies rep- 
resented the most promising features 
of several dozen aerodynamic concepts 
NASA centers had been studying since 
1955. SCAT 16 is a Langley concept 
and SCAT 17 was developed at Ames 
Research Center. 

Lufthansa Shows Gains 
In First Six Months 

Lufthansa West German Airlines re- 
ports increases in its scheduled opera- 
tions of 12.6% in passengers. 21.5% 
in freight tons and 17.5% in mail tons 
carried during the first half of this year 
as compared with the same 1962 period. 

Passengers transported totaled 899.- 
827. freight 18,161 tons and mail 7.851 
tons against 798,884 passengers. 14.971 
freight tons and 6,691 mail tons carried 
during the first half of 1962, 

Between January and June this year, 
available capacity increased to 199.1 
million ton/mi. or by 14.5%. from 
174.2 million ton/mi. during the pre- 
vious first six months period. Ton/mi. 
sold rose to 105.6 million or by 16.9% 
over the 88.6 million ton/mi. sold dur- 
ing the first half of 1962. Thus, the 
over-all load factor moved up one point 
from 51 to 52%. 

Total distance flown by Lufthansa 
during the first six months of this year 
was 15.7 million miles in 21.907 sched- 
uled flights, an increase of 6.8% as 
compared with 14.6 million miles in a 
total of 20.504 flights carried out during 
the previous first six months period. 
Block hours rose from 56,655 to 58.110 
hr., an increase of 2.6%, while passenger 
ton/mi. were boosted from 62.1 million 
to 71 million ton/mi. or by 15%. 


CAB Reversal of 
Unlikely Despite 

W a s h i n g t o n— Civil Aeronautics 
Board gave no sign of reversing its con- 
troversial decision against Northeast Air- 
lines in the New York-Florida renewal 
case last week, despite a late plea by the 
airline that it may yet merge with Trans 
World Airlines if it can retain the long- 
haul route (AW Sept. 9. p. 40). 

By Oct. 14, Northeast must stop all 
service to Florida and return to its status 
of five years ago as a subsidized local 
service carrier in the New England re- 
gion, unless the Board votes either to 
extend this date or reverse the final 5-2 
decision made last August (AW Aug. 
26, p. 58). 

Congressional furor over Justice 
Dept, attempts to upset the decision, 
plus the heated denunciation of the ac- 
tion by Board Chairman Alan S. Boyd, 
make it highly unlikely that this ap- 
proach will prove successful (AW Sept. 
25, p. 42). 

The Board’s past frustration in deal- 
ings with industrialist Howard Hughes 
makes it equally unlikely that CAB will 
give serious consideration to Northeast 
pleas that the effective date of the de- 
cision be forestalled until Apr. 50, 1964, 
pending the final outcome of renewed 
merger discussions with TWA. Hughes 
Tool Co. spokesmen verified North- 
cast's statement, but TWA indicated 
that it no longer has any interest in 
merging with Northeast. 

Prospect that TWA would agree to 
merge with Northeast grows dimmer in 
light of the complex litigation involving 
Hughes and TWA management. 
Hughes' 78% stock holdings in TWA 
are in the hands of a three-man trustee- 
ship formed by insurance and banking 
firms that Hughes contends have inten- 
tionally wrested control of the airline 
from him. In order to merge with 
Northeast. Hughes would have the 
added problem of first convincing this 
trusteeship to agree on the merger pro- 

Many airline attorneys regard the 
new merger proposal as another legal 
maneuver in Hughes' battle with TWA 
management. Refusal of the trustees 
to agree to a merger, they contend, 
could provide Hughes with further 
grounds for damages in the TWA litiga- 

While the Justice Dept, action was 
prompted by and drew support from 
New England area legislators, among 
them the President's brother. Sen. Ed- 
ward M. Kennedy (D.-Mass.), there 
were strong protests from other con- 
gressmen. 

Rep. William L. Springer (R.-Ill.) 
took a particularly strong stand against 


Nortlieast Ruling 
Merger Proposal 

the "pressure" in the case and suggested 
that the special investigations subcom- 
mittee of the House Interstate and For- 
eign Commerce Committee investigate 
the matter. 

"We should serve notice now that 
Congress will not allow outside pressure 
on its creatures . . . agencies created as 
an arm of the Congress to administer 
fairly to all parties who may appear be- 
fore them,” he said. 

Swiss Town Planning 
International Airport 

Sion, Switzerland— Local authorities 
plan to establish an international airport 
here in an all-out effort to promote 
trade and tourism among the mounting 
number of year-round national and for- 
eign visitors to the already flourishing 

Negotiations over the past few 
months between the Federal Swiss Gov- 
ernment. Air Ministry and the Canton 
Valais and Sion town authorities are 
expected to reach a satisfactory conclu- 
sion at a final assembly of all parties 
concerned, which is scheduled for the 
beginning of October. 

Situated in the valley of the river 
Rhone, Sion is in the center of a num- 
ber of popular summer and winter re- 
sorts. including the Jungfraujoch, 
Scheidegg and Matterhorn regions. 
From a population of 8,000 in the early 
1950s, its inhabitants currently number 
about 20,000, although a town council 
official says its importance is compar- 
able to a population of about 1 50,000. 
At present, up to 20,000 visitors are 
being accommodated in the Valais 
throughout the year. 

If government support for the am- 
bitious project is granted, work will be- 
gin early in 1964 on the extension of 
the present 4.920-ft. long concrete run- 
way at Sion airport to an ultimate 
length of 7.118 ft., long enough to ac- 
commodate medium-size modern pas- 
senger transports. 

The construction of taxiways and air- 
port buildings, the installation of ap- 
proach aids, radar and other essentials 
will follow step by step over the next 
few years as funds can be made avail- 
able and the volume of traffic warrants. 

The Swiss air force, which maintains 
a base on the opposite side of the run- 
way and shares the airport facilities with 
the local aero club, already has under- 
taken to cover the cost of extending the 
runway to a length of 6.560 ft., while 
local authorities will pin for the re- 
maining 558 ft. required. 

43 
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On Christmas Day, 1961, 
I flew American's 
last non fan-jet flight. 

The American Airlines fan-jet story 



The pilot, Captain Wynne. Our last non fan-jet flight was Dec. 25, 1961. We now have 64 fan-jets. The next airline has 23. 

When I left Chicago that day, the plane [#518] had 
already been given a retirement dinner. 

[Roast beef, speeches and a gold watch.] 

This was the last take-off with an ordinary jet that I 
ever made. When I landed in Los Angeles, #518 went 
back to the shop to become an Astrojet. 

This meant fan-jet engines and 30/6 more power. Its 
quite an operation and takes a higher stabilizer, more 
wing sweepback, a ventral fin under the tail and so on. 

In fact, American is the only transcontinental airline 
that has fan- jet engines on every jet in its fleet. 

Today, Astrojet #518 takes off in 1/3 of a mile less 
runway than ordinary jets and climbs 30/6 faster. 

And you don’t have to be a pilot to tell the difference. 
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Tax-Free Sales Boost European Carriers 


Bv Edith Walford 

Geneva— Tax-free sales of consumer 
goods ranging from cigarettes to per- 
fumes and chinasvare have become a sta- 
ple revenue source for a number of 
West European carriers. 

Originally introduced during the air- 
lines’ 1946-54 post-war re-emergence as 
a primary means of attracting passen- 
gers. in-flight sales have attained a sta- 
tus of their own, attracting cost-con- 
scious consumer passengers as well as 
providing a profitable income on their 

While no over-all figures are avail- 
able. KLM Royal Dutch Airlines, for 
example, reports that its total annual 
sales account for slightly more than SI 
million. Corresponding figures for 
Swissair and Lufthansa West German 
Airlines are roughly 5716,000 and 

S679.000 respectively. 

Sabeno Sales 

Sabena Belgian World Airlines re- 
ports sales averaging about .5% of the 
company's gross revenue. Based on Sa- 
bena's last available total revenue figure 
of 577,470,464 for 1961, its income 
from the sale of duty-free goods on in- 
ternational flights would amount to 
5587,350 annually. 

Air France, along with Scandinavian 
Airlines System and British European 
Airways— among the first to establish 
this service, is reluctant to disclose pre- 
cise statistics. However, it quotes 100 
tons of cigarettes— the equivalent of 


3,821,000 packages— and 14,780 gal. of 
whisky and/or brandy in half-bottle 
quantities as typical examples of the av- 
erage amount of two of the most popu- 
lar commodities sold annually on its in- 
ternational flights. 

Increasing demand from European 
passengers who had been deprived of 
good quality tobacco and liquor during 
World War 2 first induced a few car- 
riers to introduce them on postwar 
flights. Initially, only single packages of 
cigarettes were offered. These were later 
followed by individual glasses of liquor 
served on board at regular retail prices. 
Requests for larger quantities of each 
soon had to be met. 

Duty-free supply of these two items 
was introduced on international flights 
in 1950, the enthusiasm with which the 
passengers received it compelling more 
and more airlines to follow- the example 
set in order to remain competitive. 

More recentlv, the sale of duty-free 
goods has been introduced by a num- 
ber of non-European international car- 
riers. among them Trans-Canada Air 
Lines, Malavan Airwavs, Qantas, Ku- 
wait Airways, South African Airways, 
and Aerolineas Argentinas on their in- 
ternational flights. 

The two largest U. S. international 
operators. Pan American Airways and 
Trans World Airlines, limit the variety 
of articles available to passengers on 
their transatlantic services to liquor, cig- 
arettes, and a limited variety of per- 
fumes. 

Over the years, most European air- 


lines have gradually extended the range 
of goods offered. Besides perfumes, al- 
cohol and cigarettes— the three which 
continue to be most in demand in that 
order— it now includes powder com- 
pacts, cigarette cases and lighters, ties, 
silk scarves and nylon stockings, silver, 
chinaware. and table mats with national 
designs. Each airline usually promotes 
a selection based upon its own coun- 
try's specialties. Air France, for exam- 
ple. offers a wider variety of French per- 
fumes, brandy and liqueur and Hermes 
and Dior-designed silk scarves than 
most carriers. Swissair this year has in- 
cluded Swiss chocolate along with its 
selection of perfumes, spirits, silk 
scarves, cigarettes, and cigarette 
lighters. 

On both Swissair and SAS interna- 
tional flights, an order form for Swiss 
or Swedish stainless steel cutlery can be 
requested from the stewardess to be 
completed with the passenger’s name 
and home address. Stewardesses are au- 
thorized to accept payment against re- 
ceipt for the order, the cutlers' later be- 
ing^ sent to the passenger by prepaid 

Price of a complete set of 24 pieces 
—six each of knives, forks, table spoons 
and coffee spoons— is 522. 

Upward Trend 

Upward trend in sales volume is con- 
tinuing, while the range of articles car- 
ried appears to be leveling off. Some of 
the airlines attribute this to the much 
wider choice obtainable at the growing 
number of tax-free shops now being es- 
tablished. particularly at recently mod- 
ernized or new airports, in Europe. At 
present, there are 30-40 of these com- 
pared to a total of about 80 airlines, in- 
cluding their subsidiaries and some char- 
ter companies, selling duty-free goods 

Establishment of additional tax-free 
shops, a Swissair spokesman says, will 
lead to the overtaking of the volume 
of in-flight sales and in some cases pos- 
sibly absorption of them entirely within 
a few years. Total sales last year at 
Zurich airport’s tax-free shop alone 
reached nearly 51 million, he said, and 
amounted to approximately one fourth 
more than the $716,000 total revenue 
derived from sales aboard all Swissair 
International flights during the year. 

Another official commented that the 
Shannon Airport Authority, which in- 
troduced the first shop of this kind in 
Europe, contributes about $4 million 
annually in sales to the Irish Free State’s 
economy. With the introduction of 

North America and various other Euro- 
pean centers with their own tax-free 
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shops. Shannon has gradually had to 
relinquish its former monopoly in the 
business, but its volume is still regarded 
as considerable. 

That a number of the airlines are ex- 
periencing a decline in their in-flight 
duty-free trade as more and more tax- 
free shops go into operation, is not gen- 
eral, according to a few suppliers of 
some of the articles sold. One of these 
says that demand for perfumes is rap- 
idly increasing. One airline last year 
registered a 28% increase in sales of 
this commodity as compared with the 
1961 period, while another, lie said, 
sold more than 600,000 one-half ounce 
packages of perfume and. thus, boosted 
its 1962 sales by 55% over both 1960 
and 1961. 

Obviously, a steady increase in the 
number of shops owned and run by pri- 
vate firms could, over the long haul, 
adversely influence some airlines’ profits, 
even though such independent owners 
have to allow for fairly high rates and 
rents to be paid to their respective air- 
port authority landlords. However, in 
a number of instances the tax-free shops 
themselves are owned by the individual 
airlines— Swissair, KLM, and SAS, for 
example. 

Space and weight limitations as well 
as the shorter flying times of modem 
aircraft also were cited by some carriers 
as additional reasons for the generally 
smaller range of goods now available 
during flights. Some airlines add their 
cabin crews already arc fully occupied 
with their regular duties and have little 
time to cope with more than a limited 
choice of articles. 

Although cabin attendants normally 
receive a profit share of 9-15% in the 
articles they sell, an Air France official 
said they generally show reluctance to- 
wards any extension of the service. Con- 
sequcntlv, most operators are now limit- 
ing the variety of items as far as possible 
to the three staples— liquor, cigarettes, 
and perfumes— or at least replacing those 
for which there is little demand with 
larger consignments of the more popu- 

According to one French perfume 
salesman supplying both airlines and 
tax-free shops, the former are by far his 
best customers. Only five airlines were 
interested in adding perfume in 1958 
to their small variety of liquor and cig- 
arettes already being sold aboard their 
aircraft. By i960, the number of car- 
riers selling perfume had grown to 30 

Three main reasons were given bv 
the broker for the increasing airline in- 
terest in these sales: 

• High profits. 

• Comparatively light weight. 

• Comparative^ small space required 
for its storage in the aircraft. 

Net earnings on perfume sales alone 
last year of one carrier were 5160,000, 


AUA AUSTRIAN AIRLINES lioste 
aboard a flight from Geneva. 


he said. Another airline, on sales to 
some of the 800.000 international pas- 
sengers it carried in 1962, realized a 

5120,000 net profit. 

Airline profit on the sale of a 1 kg. 
container of 10 packages of perfume, 
each package weighing approximately 4 
ounces, is S25.80. On 1 Kg. of freight 
flown between Zurich and Hamburg 
earnings are 33-45 cents or between 
Zurich and New York, S2.14 to $2.87. 

Thus, net profit on the sale of 1 kg. 
of perfume corresponds roughly to the 
profit on transporting 65 kg. of freight 
between Zurich and Hamburg or 10 kg. 
between Zurich and New York. Earn- 
ings on 1 kg. of perfume, moreover, are 
practicallv equal to a one-way economy 
class air fare between Paris and Geneva 
costing 527.90, for example. 

A similar comparison of the volume 
ratio of perfume versus freight high- 
lights the much greater profit yield on 
the former which requires only a frac- 
tion of the space on the aircraft of usual 
cargo loads: 

As an example, 61.02 cu. in. of per- 
fume corresponds to 9,458.10 cu. in. of 
freight on a flight from Amsterdam to 
Stockholm, or 3,295.08 cu. in. from Am- 
sterdam to New York in terms of profit. 

Out of airline profits on freight, pro- 
motion fees and other operational ex- 
penses have to be met. From earnings 
on duty-free perfumes or other goods 


Air-India Fleet 

New York— Air-India has estimated 
that its growing traffic volume will re- 
quire the addition of at least one jet air- 
craft to its fleet each year until 1970. 
The airline favors Boeing transports to 

Operating profit for Air-India was 
S7.257.000 in Fiscal 1963. It has re- 
paid $10,110,000 of $20,430,000 bor- 
rowed from U. $. sources and the World 
Bank. 


sold during flight, expenses amount to 
only the small percentage usually paid 
to the cabin crews, and in some cases, 
slight handling charges. Even the latter 
is normally the responsibility of the air- 
lines’ catering departments. 

Passengers generally welcome the op- 
portunity to save more than half of an 
item's retail price through a duty-free 
purchase. On the aircraft, a three-quar- 
ter ounce bottle of Careen perfume, for 
example, costs 57.60: in New York its 
retail price is 520. 

Nor is the airline profit on the sale 
of cigarette lighters, among less popu- 
lar items available, insignificant. On a 
single Ronson cigarette gas lighter sold 
costing SlO-its retail price is 515-the 
airline’s earnings arc usually between a 
quarter and one third. 

The growing taste for an aperitif or 
aftcr-luncl or dinner liqueur among pas- 
sengers during flights, also has stimu- 
lated a flourishing trade in this area. 
Only miniatures and half-bottle sizes of 
liquor are mailable on the aircraft, while 
only full-size bottles can be purchased 
at the tax-free shops. 

Custom; regulations in most Euro- 
pean countries permit the duty-free im- 
portation cf one half bottle, a few others 
of one full-size bottle of liquor per pas- 
senger. Tl c U. S. is an exception where 
up to one gallon per person may be im- 
ported duty-free. 

A half bottle of Remy Martin brandy 
aboard the aircraft costs S2.30, whereas 
the price of a full-size bottle at a tax- 
free shop is S3.75. Corresponding prices 
for populai brands of Scotch whisky are 
S2.30 and S2.75 respectively. 

The recent slight decline in cigarette 
sales reported bv several airlines is at- 
tributed primarily to the fact that the 
tax-free shop price of 51.75 to S2.50 for 
a carton of 200 charged for some brands 
is 50-75 cents less than for a carton pur- 
chased during flights. 

Airport shop and in-flight prices dif- 

plicrs gcncrallv arc making an effort to 
eliminate such discrepancies by stand- 
ardizing the sales price of their duty- 
free articles to customers. 

The catering departments of the in- 
dividual carriers concerned order the 
goods in bulk direct from the suppliers 
on either a monthly or yearly basis, ac- 
cording to demand and policy. 

With few exceptions, the goods gen- 
erally arc handled by airline personnel, 
including citcring and store staff, pack- 
ers, clerks and cabin crews, the number 
needed varying in accordance with the 
size and frequencies of the respective 
carrier’s international services. Luf- 
thansa West German Airlines employs 
20-25 people, not including cabin crews, 
for the handling of its duty-free goods 
until they reach the passengers: British 
European Airways, 17: Swissair, 15; 
Sabena, 9; ; nd Act Lingus 8. 
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hose assemblies 

for GROUND SUPPORT SYSTEMS... 

OPERATE UP TO 8,500 PSIF 



O Stainless ! 


0 Multiple braids and/or : 
wraps are made of stai 
steel to resist corrosion. 
O Hose reinforcements are : 


ral 0 Neoprene synthetic material 
sss cover withstands abrasion, oil 

ja- 0 Obtainable in assembled lengths 



Stratoflex 134, 135 and 136 Hose Assemblies feature a high density Polyethylene 
innertube for transferring air, nitrogen, oxygen, helium and other inert gases in 
either the liquid or gaseous stage. 

At launching pads in the field, these new ground support hose assemblies are 
living up to their reputation for reliable high pressure pneumatic servicing. In 
operating temperatures of — 65° F to +160° F, hoses for these new Stratoflex Hose 
Assemblies have the following specifications: 
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Major Overhauls, Economics Cause 
Pakistan Transatlantic Suspension 


New York— Pakistan International 
Airlines will suspend its transatlantic 
service for six months, effective Oct. 4. 

The airline said its three Boeing 
720B jets must be overhauled, and that 
service must consequently be suspended 
at some points. The North Atlantic, 
which is Pakistan International’s thin- 
nest in respect to schedule frequency 
and revenue, was the logical choice, 
an airline spokesman said. 

The jets will be ferried at alternate 
periods during the suspension to Tulsa, 
Okla., where American Airlines will per- 
form both engine and airframe overhaul. 
It will be the first major 5,000-hr. block 
overhaul of the Pakistan carrier’s jets 
since they were delivered. 

Suspension of the North Atlantic 
route rather than some other was moti- 
vated by economics. The airline has yet 
to make money on this run alone, while 
profits have been realized on its London- 
Karachi segment and its domestic sendee 
linking Karachi, Dacca and Lahore. 

“Our only practical alternative, 
therefore, is the temporary suspension 
of the transatlantic run," said C. Afzal 
Husain, general manager for the U. S. 
and Canada. 

Pakistan International has never been 


a high-frequency operator between the 
U. S. and Europe. It flies two round- 
trips weekly during the peak season and 
cuts back to one during the winter. It 
has, however, more service than any 
other carrier between London-Karachi. 

During the overhaul cycle, at least 
one Boeing will be in American’s facil- 
ity for up to four weeks at a time. Com- 
bined with the time necessary to put 
an overhauled aircraft back into sendee 
and ferry another to the U.S., almost 
the full six months will be required for 
the overhauls, Pakistan officials said. 

The airline will maintain its U.S. 
sales and management staff during the 
interruption, Husain said. Tickets will 
be sold on an interline basis, with Paki- 
stan passengers being flown to London 
on other carriers. There they can con- 
nect with Pakistan flights to Karachi 
'da Frankfurt, Geneva, Rome, Beirut 
and Teheran. 

Pakistan International recently signed 
a bilateral agreement with Red China, 
exchanging landing rights at Karachi, 
Dacca and Lahore for routes into Can- 
ton and Shanghai (AW June 24, p. 40). 
This gives the Pakistan carrier a route 
to Tokyo, which it was formerly denied 
by U. K. refusal of Hong Kong access. 


Hie need to suspend transatlantic 
service during the overhauls is evidence 
of how thinly Pakistan International has 
spread itself" in jet operations. Industry 
observers feel the airline will need more 
jets once it begins flights to Tokyo 
next year, since three jets simply arc not 
enough for a route pattern extending 
halfway around the world. As it is, 
Pakistan International frequentlv oper- 
ates without a backup jet aircraft, leav- 
ing itself open to schedule cancellation 
if mechanical difficulties arise. 

Halaby Denies Rift 
On SST Configuration 

Los Angeles- Federal Aviation Agency 
Administrator N. E. Halaby denied here 
last week that FAA and the National 
Aeronautics and Space Administration 
were in direct conflict over supersonic 
transport design configurations (see 
P- 41). 

Halaby characterized NASA's insist- 
ence on a Mach 3 speed for the super- 
sonic transport as "a scientific research 
and development approach." compared 
with FAA's responsibility to produce a 
“more practical working model" that 
will achieve the necessary economy for 
daily airline operations. He added that 
one of the reasons there may seem to 
be a conflict is that NASA arrived at its 
conclusions eight months before FAA. 

Yet. he pointed out, NASA reviewed 
and approved FAA’s final guidelines 
for supersonic transport development. 

In a speech before the Soeietv of 
Automotive Engineers, Halaby indi- 
cated that FAA will follow through with 
its own development program, selecting 
one airframe and one engine manufac- 
turer for final design production, and 
leaving the choice of final speed, “pref- 
erably Mach 2.2 or better." up to the 
airlines and manufacturers. 

Earlier last week in Houston. Tex., 
Halaby revealed that within the next 
few weeks, FAA may recommend a 
government-funded program to develop 
a new local service airliner. He told 
members of the National Business Air- 
craft Assn, that coordination with local 
service airlines and the military will be 
sought for a design competition in 
which SI 00,000 will be awarded for 
each of three proposals for a prototype 
development (AW Sept. 16, p. 49). 

Halaby did not elaborate on the pos- 
sible configurations being sought, but 
FAA sources indicate that the aircraft 
may be smaller and slower than those 
previously discussed bv the local service 
industry and the Civil Aeronautics 
Board as a replacement for the DC-3. 
Current FAA thinking favors a 141 8 
place aircraft with a cruise speed of 200 
mph. as the most practical means of 
meeting the industry's desire for a sales 
price of only 5500,000. 
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C-141 ROLLOUT: 


it opens the door 
to a new era of military and 
commercial aviation 


Marietta, Ga., August 22, 1963. The C-141 
StarLifter that rolled out here today is more 
than a giant new fan-jet airlifter. It marked the 
launching of a new concept in air cargo: a vehi- 
cle designed from the ground up to function as 
an integral part of an airlift/airfreight system. 
The C-141 will bring vast airlift power to the 
U.S. Air Force. The commercial version, L-300, 
will offer carriers airfreight efficiency hitherto 
impossible. This is the first military airplane 
designed from the beginning to meet both mili- 
tary specifications and civil air regulations. 

The key is total cargo design: The cargo 
opening is at the rear, and it measures 9 feet 
high and 10 feet wide. Standard palletized or 
containerized units, as well as outsize freight, 
can be loaded and unloaded straight in and 
out. The floor is truckbed high. And from the 
tip of the tailgate/ramp forward to the flight 
deck bulkhead the cargo hold is 81 feet long. 

The C-141 rolled out, and continues in pro- 
duction, on time. It is a tribute tothe skilled peo- 
ple at Lockheed-Georgia— and the team of sub- 
contractors and suppliers all over the nation 
who are building 60 per cent of the huge craft. 

First flight is scheduled for December, com- 
mencing concurrent military and commercial 
certification testing. LOCKHEED STARLIFTER 

LOCKHEED-GEORGIA COMPANY: Marietta, Georgia 
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SHORTLINES 


AIRLINE OBSERVER 

► British Overseas Airways Corp. predicts that it will earn an operating profit 
of S19.6 million more this year than last year. To date, the airline estimates 
that operating profits arc already S7.5 million higher than for the same 1962 
period. About S4.2 million of this has come from increased traffic and the 
balance from reduced expenditures. Traffic increased 5% in the eastern U.S. 
market and 4% in the European market during this period. 

► Riddle Airlines has taken delivery on the first of two Douglas DC-8F Jet 
Trader transports. The second is scheduled for delivery next March. The 
new aircraft will be used initially for Military Air Transport Service contracts. 

► Hughes Tool Co. is concentrating sales efforts for its new two-place, 11U- 
269A helicopter in Africa. Hughes sales teams have arranged an itinerary 
covering 1 4 major African cities. 

► Air France has inaugurated a special training program for Africans em- 
ployed bv Air Afritpie. Emphasis is being placed upon educating African 
executives on the functions of the entire Air France system as opposed to 
airline sendee solely within the continent. 

► Fcdetal Aviation Agency has added the New York and Washington air 
route traffic control centers to its area positive control program. Twenty 
FAA centers arc now participating in the program of radar positive control 
separation for high-altitude jet operations. Two thirds of the nation is now 
blanketed by the program and only four centers have not yet been included 
in the program. Miami and Seattle will be added by the end of this year, 
followed by Boston and Great Falls, Mont., by mid-1964. 

► Air traffic controllers feel that the Federal Aviation Agency is failing to 
provide adequate on-the-job training in en route and terminal control centers. 
Iligh-density traffic areas of Eastern and Western regions are considered 
most critical. Increased services to inflight aircraft is cited as a major cause 
of additional workload, leaving insufficient tunc for mandatory training 


► Watch for Congress to reject the entire Administration proposal for a 
five-year reduction of local service airline subsidy payments (AW Sept. 23, 
p. 41 ). House Appropriations subcommittee for independent offices is spear- 
heading the fight and will make its views public in a report this week on the 
Civil Aeronautics Board's appropriations request. Senate Appropriations 
Committee is already planning a follow-up attack, based upon the House 
stand. 

► Aeroflot's shuttle service between Moscow and Leningrad is meeting stiff 
competition from a new Russian train which averages 75 mph., and hits a 
top speed of 99 mph. Aeroflot time over the 400-mi. run, using twin-jet 
Tu-104Bs, is only one hour, but ground travel time at each end adds two 
more hours. Train time between these same points is 5 hr. 55 min. Recent 
advertisements in Moscow papers urge people to “fly to Leningrad in a train 
with comfortable, semi-reclining scats like those in a Tu-104 airliner . . . 
and at a cost 50% cheaper than by plane.” 

► Ghana Airways' recent admittance to the International Air Transport 
Assn, is viewed by the industry as another indication that the airline is sever- 
ing all ties with the Sov iet Union. Ghana has returned a fleet of 11-1 8s that 
proved uneconomical and is reported interested in participating in a British 
combine of African carriers similar to Air Afrique. Russia has also continued 
to refuse to join IATA. 

► CAB’s subsidy reduction moves may have the heaviest impact on small 
communities in the West and Midwest areas. Letters sent by the Board 
to the mayors of all local service cities indicate that CAB's "use-it-or-lose-it” 
formula could force abandonment of airline service at 15 points on West 
Coast Airlines, 19 on Frontier Airlines, 10 on North Central Airlines and 9 
on Central Airlines. 


► Boeing Co. has extended the flotation 
time of the 727 turbojet by design 
changes in the aircraft air conditioning 
system. Air conditioning ducts are be- 
ing fitted with 148 Styrofoam flotation 
balls that rise in ducts to block off water 
flow in event of a water landing. Nor- 
mal flotation time has been extended 
some 1 5-20 min. 

► British Aircraft Corp. BAC 111 has 
completed 35 hr. of flight testing since 
its first flight Aug. 20. 

► Civil Aeronautics Board has denied 
a Braniff Airways petition to provide 
non-stop service between Tulsa, Okla., 
and Denver, Colo. Braniff must make 
a mandatory stop between these points, 
and CAB held that Continental’s non- 
stop service in this market will be “mar- 
ginal” even without the duplicate com- 
petition of Braniff. 

► Federal Aviation Agency has pub- 
lished the first complete listing or all 
U. S. civil aircraft. The publication in- 
cludes more than 100,000 aircraft, and 
was compiled by automatic data pro- 
cessing equipment from FAA records. 
It is entitled "United States Civil Air- 
craft Register" and may be obtained 
from the U. S. Government Printing 
Office in Washington. D. C. 

► Initial time between overhaul will be 
S00 hr. on the DH 125's Bristol Sidde- 
ley Viper 521 turbine powerplant, with 
a projection to 1,200 hr. in 33 months. 
The engine and airframe manufacturers 
are guaranteeing a cost of S25 per en- 
gine hour for the Viper 521. 

► International Civil Aviation Organi- 
zation has adopted a new convention 
covering crimes committed aboard air- 
craft. Now awaiting ratification, the 
convention generally provides that per- 
sons committing such acts will be ex- 
tradited to the country in which the 
aircraft is registered. It also gives the 
aircraft commander authority to disem- 
bark anyone interfering with a flight 
or turn them over to the legal authori- 
ties of the state in which the aircraft 

► Irish International Airlines will inau- 
gurate a new service linking Dublin 
with Malaga, Spain on Nov. 2. The 
54-hr. flight will include a 30-min. stop 
at Lourdes, France. 

► Lake Central Airlines carried 1,159,- 
254 lb. of cargo last month, and had an 
air freight increase of 8.5% over the 
same period of last year. 
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e Heart of LFC? 



An Air 


System by Garrett- AiResearch 


Northrop’s success with the X-21A marks an aero- 
nautical breakthrough. Laminar Flow Control may 
well become a standard feature of long endurance 
aircraft. The Garrett-AiRescarch pumping system on 
the X-21A sucks turbulent boundary layer air from 
the wing’s surface, eliminating friction drag and 
substantially increasing range, payload capacity or 
flight endurance. 

This lightweight, reliable and efficient pumping 


system is a result of Carrelt’s unmatched experience 
in compressors, turbines, combustors and controls. 
Garrett has total capability and flexibility in design, 
development and production of air pumping systems 
to match any engine requirement. 

If you have an air moving problem in the areas of 
LFC, BLC, V/STOL, GEM or other specialized lift- 
fan or pumping systems, write to Garrett-AiResearch, 
Phoenix. 


H AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 9, California -Phoenix, Arizona 
Systems and Components for: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 
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Goodyear Aerospace has proved experience in antenna systems 


Aerospace is our business at GAC — Goodyear Aerospace 
Corporation — and antenna systems is one of the founda- 
tions upon which it’s built. GAC is one of the few companies 
that can handle all aspects of design, fabrication, testing 
and installation of both antenna systems and rigid 
radomes. Since 1948 we’ve contributed to virtually every 
major radar defense system . . . our antenna systems capa- 
bilities have helped insure the success of these systems. 

In those 15 years we've built complete antenna systems 
and major components ranging from a 2.800,000-lb. Nike- 


Zeus acquisition antenna to a 20-lb. Luneberg lens. And 
Goodyear Aerospace has developed complete capability in 
all phases of antenna systems to offer optimum service, 
system integration and economy. 

Antenna Systems Technology is just one of the many 
capabilities we've developed to a fine degree for the aero- 
space age. Systems management, astronautics, avionics, 
advanced electronics, expandable structures, ground sup- 
port equipment and plastics are other prime capabilities. 
If your project needs help in one — or all — of these areas, 


write on company letterhead to Goodyear Aerospace Cor- 
poration. Box 910AI, Akron, Ohio. 44315. 

Typical antenna systems produced by GAC - Nike-Zeus — 
Army antimissile missile system — radar antennas, lenses 
and radomes. Syncom— "stationary’’ communications satel- 
lite — transportable tracking and communication antenna 
system. AN/SPQ-5— Navy shipboard missile guidance and 
tracking system— complete antenna structure. Microwave 
cross-country telecast and telephone relays— horn reflectors. 

Plants in Akron, Ohio, and Litchfield Park, Arizona. 


GOODYEAR 

AEROSPACE 
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Chemical Division 


Can your seals take 
a 400° temperature 
drop in seconds? 


If you're sealing cryogenic "plumbing”, the likely answer had 
better be yes. Because the drop from ambient to cryogenic 
temps can be lightning fast, approach 400° F, when you turn 
the system on. Sure way to make seals hold tight, no / shrink 
away and leak, is to make them of KEL-F" 81 Brand plastic. 

KEL-F 81 Plastic provides the lowest coefficient of thermal 
expansion of any pure plastic to minimize dimensional change 
caused by temperature change. Contraction rate is nearly as 
low as aluminum, comes closer than any plastic to the con- 
traction rates of other metals used in cryogenic applications. 


What's more. KEL-F 81 Plastic retains resiliency, stays 
stronger than other fluorocarbon plastics at cryogenic temps. 
It's insensitive to LOX, offers the lowest permeability of any 
plastic to moisture, vapor, chemicals, and frequently permits 
thinner seal sections. It performs from +400 down to — 400°F, 
in some cases nearly as low as absolute zero, — 460°F. For 
details on these and other properties of KEL-F 81 Plastic use- 
ful in a variety of applications, contact any of the processors 
below or any 3M Chemical Division branch office. Or write 
3M Company, Dept. KAW-93, St. Paul 19, Minnesota. 
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X-Rays Detected by Aerobee-Hi 



WHETHER DEALING WITH a single processing 
operation or a complex machining and 
assembly job, the best value in sub contract 
buying comes from a source with specialized 
ability in related materials, sizes and shapes, 

technical knowledge. 

H0UDAILLE SPECIALIZES in hydraulic and 
equipment, and hydraulic actuators. Our 
products which may have entirely different 

IF YOU ARE in the market for contract 
machining and assembly work to aircraft 

give us the opportunity to match our special 
abilities with your requirements. 

WRITE FOR your copy of the Houdaille 
Capabilities Brochure, and send along your 
Vendor Facilities Survey form. 

loudaille 

ndustries, Inc. 

BUFFALO HYDRAULICS DIVISION 


t 
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SEPARATION SEQUENCE for proposed Boelkow satellite begins with jettison of the Atlas-Agcna B fairing and retainer which holds the 
energy converter against tire body of the satellite during launch. Tire satellite will weigh about 3,300 lb. 


R&D, Missile Efforts Are Keys to Boelkow’s 


By Warren C. Wetmore 

Ottobrunn, Germany— Boelkow Ent- 
wicklungen KG is assuming a leading 
role in the West German space effort 
through participation in three national 
flight hardware projects: 

• Project 622— high-energy third stage 
for the European Launcher Develop- 
ment Organization (ELDO) booster. 

• Project 623— Aerospace plane. 

• Project 625— Multipurpose satellite 
(AW Sept. 9, p. 67). 

To a large extent the company’s po- 
sition rests on its work as a principal 
research and development contractor 
to the German armed forces, and its 
early missile efforts— particularly with 
the Cobra anti-tank missile— when 
others were reluctant to enter this 
politically-sensitive area. 

Work to date primarily has been 
company-funded, and— following the na- 
tional trend— involved cooperation with 
other organizations. 

Design of the multipurpose satellite, 
reportedly the only one in Germany 
now being worked on. is the joint ef- 
fort of Boelkow and the German Experi- 
mental Aerospace Institute (DVL), the 
Geophysical and Meteorological Insti- 
tute of the University of Cologne, the 
Thermodynamics Institute of Munich 
University and the Bochum Observa- 

Boelkow sees the satellite as a base 
from which Germany could launch a 
three-pronged attack on the problems 


• Space research will be carried out by 
the numerous experiments which the 
satellite can accommodate simultane- 
ously in its "streetcar" configuration. In 
addition to earth-orbit missions, the 
satellite also could become a deep-space 
probe after being accelerated to escape 
velocity by an ion rocket. 

• Space technology will be investigated 
—particularly questions of vehicle con- 
struction, environmental hazards, sta- 
bilization and control, avionics systems 
and re-entry dynamics. The last will in- 
volve a ballistic re-entry vehicle con- 
taining an instrumented capsule to ob- 
tain data for the aerospace plane design. 

• Practical applications could include 



benefits to Germany. 

One of the major problems facing the 
project is the weight of the 3.300-lb. 
satellite, which will need a U.S. Atlas- 
Agena B launch vehicle and U. S. 
launching facilities. Titan 2 is also men- 
tioned as a possible booster. 

Germany would like to be furnished 
the booster through a cooperative agree- 
ment such as those NASA has con- 
cluded with France. Great Britain, 
Canada and Italy (AW Aug. 12, p. 6-1). 
But one Boelkow official said that 
NASA is not interested in the project, 
apparently feeling that it is "typically 
German"— involving too manv things 
at oncc-and too difficult a first step. 
NASA prefers the experimental-satellite 
approach, he said. 

In addition, the space agency has 


never pennitted foreign use of any 
booster larger than the Thor Agena B, 
which launched the Canadian Alouette 
ionospheric satellite. 

On the other hand, the U.S. Air 
Force, is said to have expressed willing- 
ness to cooperate, but its Atlas-Agena 
B would have to be bought for about 
S6 million, including launch costs. 

If it failed to obtain an Atlas-Agena, 
Germany would be forced to await the 
advent of the second generation ELDO 
booster, which will not be available be- 
fore 1968-70. 

This would involve a serious setback 
to the launching timetable, which now 
calls for orbiting the first of a series of 
five satellites in 1965, the second the 
following year, the third and fourth in 
1967 and the last in 1968. 

Fifteen satellites would be required 
for this program, according to Boelkow. 
Each operational spacecraft would need 
a back-up and an additional unit for de- 
structive testing. 

Initial orbital elements planned for 
the satellites are 249-mi. altitude peri- 
gees and 932 mi. apogees with periods 
of 1 04 min. and inclinations of 75 deg. 
to the equator. That inclination en- 
sures that the satellites will pass near 
or over German territory several times 
per day. Orbital lifetime of each satel- 
lite is estimated at four to five years. 

Tire second satellite, according to 
present plans, would have solid-fuel 
rocket motors to change orbit altitude. 
From the initial orbit the satellite will 
execute a series of Hohmann transfers. 


AVIATION WEEK & SPACE TECHNOLOGY, Se 


iber 30, 1943 



Major German 

terminating when the orbit is about 
1,900 mi. higher. Purpose of this ma- 
neuver is to study the behavior of the 
stabilization and control systems, as 
well as to take measurements with the 
experiments at varying distances from 
the earth. 

The third and fourth satellites would 
be equipped with electric propulsion 
units driven bv the solar turbo-electric 
power system. Its motor would be op- 
erated as the satellite passed through 
its perigee, resulting in an increased 
apogee altitude, and greater ellipticity 
of the orbit. 

Electric propulsion in combination 
with a high-performance nuclear power 
supply is planned for the fifth satellite. 
Continuous thrust would be applied 
and the vehicle would spiral out from 
the earth until escape velocity was 
reached. 

Weight of the satellite includes 2,200 
lb. for the structure and systems. 550 
lb. for the payload and 550 lb. for the 
re-entry vehicle and instrument capsule. 

Physically, the satellite is one of the 
largest ever designed. When fully de- 
ployed, its length will be 30.1 ft. and 
maximum diameter of the solar mirror 
will be 34.8 ft. 

Two main masses of the satellite — 
the energy converter and the body, 
which houses the pavload and control 
compartments— are arranged in dumb- 
bell fashion, with the solar mirror at 
their common center of gravity. Dis- 
turbing forces acting on the main 
masses will be of the same order of mag- 


Space Role 

nitude as the drag on the mirror and 
hence rotational moments about the 
center of gravity would be minimized. 

An energy converter located on the 
sun side of the mirror has a smaller 
mass than the body, which is in the 
shadow of the mirror, and is farther 
from the center of gravity. The attitude 
control unit for the stabilization and 
orientation thrusters is atop the energy 

During launch, the satellite would be 
enclosed in a split, two-piece aerody- 
namic fairing. The satellite body and 
energy converter are mated together 
and held in place by a similar two-piece 
retainer. The solar mirror is to be folded 
around the body and retained by a 
plastic covering. 

A supporting flange designed to bear 
boost-phase acceleration connects the 
satellite to the booster. In its launch 
configuration the satellite also is sup- 
ported at its center of gravity, at the 
junction of the energy converter and 
body and below the thruster control 
unit. Supporting frame for these rein- 
forcement points is jettisoned with the 
fairing during the satellite separation 
sequence. 

To effect separation, the bolts at the 
fairing seams are discngaged-probably 
explosively— and the two halves of the 
fairing allowed to drift away. Next, the 
satellite is freed from the booster bv 
jettisoning the supporting flange bolts, 
and the last booster stage is braked by 
rctrorockets. In the event of retrorocket 
malfunction, a centrally-mounted hy- 
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Hamilton Standard hydromechanical main and after-burner controls 
35,000 for turbine engines have compiled an enviable record of performance. 

_ _ . Some 35,000 controls have accumulated over 30 million service hours: 

FUEL CONTROLS: on commercial jets like the 707 and DC-8, on free-turbine helicopters 
or* nnn r\r\n the Sea Sprite and Flying Crane, and on high-performance military 
30 , 000,000 aircraft like the B-52 and F-104. 

QPPl/IPP i i/-*i ipQ Air-breathing turbine engines powering today’s high-performance 
1‘UUnO aircraft live on a scrupulously regulated diet of liquid fuel. Control 
systems metering fuel flow must sense critical engine parameters, make 
instant calculations in an integral computer, and meter precise amounts 
of fuel to meet rapidly changing flight regime conditions. 

Diversified experience in hydraulics, pneumatics, mechanics, elec- 
tronics, and packaging gives Hamilton Standard fuel and air inlet 
controls a built-in reliability bonus unmatched in the industry. 


Hamilton 

Standard 


U 
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draulic system will separate the satellite 
from the booster. 

A short delay period after separation 
permits the cold-gas jets to null the 
angular rates about the pitch and yaw 

Mirror deployment is governed by a 
stored program in the operation control 
compartment. The energy converter 
will be extended on its telescoping ann 
to a point just short of its operational 
position. The mirror frame— a double- 
walled annular plastic tube— will be in- 
flated and stiffened by injection of poly- 
urethane foam between the double 
walls. The converter then will be fully 
extended, to place tension on the three 
guy wires connecting it to the mirror 

Mirror Attachment 

Pre-shaped and plastic-coated, the 
mirror is attached to the outside of the 
payload section and to the inner circum- 
ference of the frame. A similarly-shaped, 
uncoated plastic sheet is located a short 
distance back of the mirror and a con- 
vex, plastic cover is over the front of 
the mirror. 

Introduction of gas into the void be- 
tween the mirror and its covering will 
force the mirror to assume its parabo- 
loidal shape, after which it will be stiff- 
ened by injection of more polyurethane 
foam between the mirror and its back- 
ing. Foam-stiffening of radial webs on 
the rear of the backing sheet lends ad- 
ditional rigidity. Final step is to cut the 
plastic covering by means of hot wires, 
after which it will be spring-retracted 
to the periphery of the mirror. 

The energy converter is made up of 
the absorber, turbogenerator, conden- 
sate pump, separator and radiator. Mer- 
cury is the working fluid. 

The mirror has an effective concen- 
tration coefficient of 1,000 and a focal 
length of 14.8 ft. It will produce a 
temperature of 675C at the absorber 
aperture. Its required alignment ac- 
curacy is ±30 arc min. 

Hollow Sphere 

The absorber is in the form of a 
hollow sphere, with the interior wall 
fitted with a grid of titanium plates. 
Inside the absorber, the boiler is com- 
prised of parallel coiled tubes in a bed 
of lithium hydroxide. The latter chem- 
ical will accumulate heat during that 
portion of the orbit in the earth's 
shadow, to enable the power system 
to function in total darkness without 
using batteries. 

From a cold start, about 75 min. is 
required to “raise steam" to a point 
where the system can supply its rated 
electrical output of 5 kw. The mercury, 
following a Rankine cycle, will be 
vaporized, superheated and. after the 
liqnid phase has been separated from 
the vapor, introduced into the turbo- 
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generator unit above the absorber 

After passing through the turbine the 
vapor will be condensed and super- 
cooled in the radiator, which is a sys- 
tem of pipes in the walls of the energy 
converter housing. Radiator pipes are 
protected against meteoroids by steel 
strips, but if penetration does occur the 
damaged pipe could be shut off from 
the rest or the system. 

Condensate will be routed back to 
the boiler by a combined jet-centrifugal 
pump, which is contained in the same 
vacuum unit as the turbogenerator. 
Mercury also will serve as a turbogen- 
erator coolant and lubricant. 

Design weight of the power supply 
system, including the mirror, is 660 
lb., giving a specific power output of 
7.6 w./lb. 

The satellite's orientation system is 
to be governed by coarse and fine solar 
sensors for the roll axis, which will be 
directed toward the sun, coupled with 
star sensors for control of the pitch and 

Sensors are in the control unit 


mounted above the energy converter. 
An additional coarse sensor for scanning 
the hemisphere away from the sun is 
to be mounted adjacent to the re-entry 

A high-thrust system using com- 
pressed nitrogen will orient the roll 
axis to within 1 deg. of the sun line. 
It will be capable of producing 40.000 
dynes of thrust for each axis. 
Low-Thrust System 

A low-thrust system uses ion engines 
delivering a thrust of 1,000 dynes for 
each of the pitch and yaw axes and 500 
dynes for roll control. Estimated power 
consumption for the ion engines is 1.8 
kw. A fine orientation mode will point 
the roll axis to within 15 sec. of arc 
of the center of the solar disc and 
maintain this accuracy for the life of 
the satellite. 

Star sensors will position the pitch 
and yaw axes to an accuracy of 1 deg. 
The sensors will lock onto two pre-se- 
lected stars. 

Thrusters for pitch and yaw control 
are mounted between the energy con- 
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Your interest went past the dots and 
dashes. You had to know why the 
sound stopped when you let up on the 
key and why you could change the 
pitch by turning a knob. If this curi- 
osity has expanded and sharpened 
with the years to include such areas 
as communication theory, coding 
theory, and telemetry, you'll probably 
find a great deal of satisfaction in a 
career at Aerospace Corporation. 


Chartered to give the U.S. Govern- 
ment the benefit of the best in space 
and missile knowledge and experi- 
ence, Aerospace serves as architect- 
engineer in the advancement of space 
science and technology. Aerospace 
does not engage in manufacturing. 
It is an organization dedicated to 
planning, evaluation, and technical 
direction of missile and space projects 
for the Air Force. 


Aerospace Corporation's product is 
thoughtful guidance. If your creative 
imagination and high technical com- 
petence combine to produce guiding 
thoughts, you will find opportunity 
for satisfaction at Aerospace. 

For complete information, write to 
Charles Lodwick, Room 101, P.O. 
Box 95081, Los Angeles 45, Calif. 
An equal-opportunity employer. 


If yon had to understand what made it buzz . . . 

you’ll be interested in a career at Aerospace 


High-Energy Third Stage Specifications 

OPHOS IE 2E 2P 


DrvAcight. It. 

I ank diameter, ft. 
Total height, ft 
lank volume, cu. ft. 



Thrust. vernier, lb. 
Propellant nurture ratio 
Effective Isp. sec 
Chamber pressure, psi. . . 
Exit area. sq ft. 

Expansion ratio, p./p. 
Oxidant tank pressure, ps 
Fuel tank pressure, psi. 


Hs/Fs Hr/Or Hv/o. 

1.030 1.146 1,144 

6.6 6.6 6.6 

11.8 15.6 18.1 

233 370 405 

1.06 1.41 1.06 

8,630 8.630 8,630 

89.6 89.6 89.6 

10.0 5.4 5.0 

457 432 446 

73.4 58.4 294 

23.7 23.7 10.8 

800 660 1,700 

110 96 29.4 

124.5 110 44.1 


setter and the attitude control unit, giv- 
ing the maximum moment arm from 
the center of gravity. Those for roll 
control are mounted in pairs on tsvo 
arms, level with the center of the ab- 
sorber, which swivel outsvard after sepa- 
ration for greater torque. 

Nitrogen Vessels 

Vessels for compressed nitrogen are 
inside the radiator of the energy con- 
verter and in the center of the solar 
mirror. The latter are shielded from 
solar radiation by the energy converter. 

Three coaxial compartments of the 
cylindrical satellite arc mounted on a 
hollow central shaft. Vital operational 
systems are in a compartment adjacent 
to the mirror. The compartment is 
fixed to the shaft. 

Two instrument compartments are to 
house the satellite’s payload, which may 
include scientific experiments or, for ex- 
ample, relay electronics for a communi- 
cations satellite. Compartments may be 
fitted with bearings and motors in the 
first case, enabling them to rotate about 
the central shaft and scan the desired 
direction in space. Observations may be 
made through 360 deg. in a plane per- 
pendicular to the ecliptic. For experi- 
ments with provisions for elevation 
change of the sensors, the angle of 
sight is limited to about 210 deg. by the 
solar mirror. 

All compartments are vacuum sealed 
and filled with nitrogen at a pressure of 
one to two atmospheres. Tire gas is cir- 
culated by fans and a cooling system 
maintains its temperature between 20 
and 50C. Radiators surround the com- 
partments, through which apertures will 
be provided as required by the experi- 

Each instrument compartment is 
1.25 ft. high. External diameters are 
4.5 ft., while the inside diameters are 
1.0 ft. Space is provided for as many 
as 16 different experiments by using 


bulkheads to divide each compartment 
into eight sections. Each section has a 
volume of 2.05 cu. ft. and is capable of 
accommodating up to 44 lb. of instru- 

The ballistic re-entry vehicle adjoins 
the lower instrument compartment. It 
is fitted with a heat shield and carries 
an instrument capsule of experiments 
and data recordeis, and the systems 
necessary for re-entry control and recov- 

Junkers will have the responsibility 
for the final design of this portion of 
the satellite. 

Tracking, telemetry and command 
will be accomplished bv the NASA and 
ESRO networks. The master station 
will be at the Bochum Observatory. An 
ESRO Data Processing Center at 
Darmstadt will handle data reduction, 
after which will be transmitted bv direct 
lines to subscriber stations. 

Funding Required 

Total funding required for the entire 
project through 196S is estimated at 
$38 million, excluding booster and 
launch costs. Expenditures by Boelkow 
and DVL in 1962 amounted to SI 25,- 
000. For the current year the Ministry 
of Scientific Research has requested 
S2.15 million, although this sum has 
not vet been approved. F undine will 
peak in 1964-65 at S7.6 and S9.35 mil- 
lion, respectively, due to construction 
of new facilities. Thereafter it will level 
off at approximately S6.1 million per 
year for the remainder of the project. 

Boclkow's high-energy third stage 
will substantially increase the perform- 
ance of the composite ELDO booster. 
Payload for an earth-escape mission or 
a 10,000-mi. orbit can be augmented 
seven-fold to 1,550 lb. from the present 
220 lb. This would place an entire new 
range of tasks within the reach of 
ELDO. Synchronous-orbit communi- 
cations satellites would become feasible, 



- ,1 

BLECWONICS" 
OPPORTUNITIES ■ 


If you are an unusually capable 
electronics engineer, you should 
investigate Aerospacc/San Bernar- 
dino opportunities in systems plan- 
ning, systems engineering, and gen- 
eral technical direction in these areas: 

• Telemetry 

• Command communications 

• Radio guidance 

• Tracking and orbit determination 

• Countermeasures 

• Powered-flight attitude control 

• Free-flight attitude control 

• Energy-management systems 

■ General controls systems 

• Inertial platforms 

• Inertial guidance systems accuracy 

• Rocket vehicle guidance equations 

■ Stellar and radio inertial guidance 


AVIATION WEEK & SPACE TECHNOLOGY, Septa 


30 , 1963 





Lunar landing gear. . . from the people at Bendix 

Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. □ Other people 
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature 
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people 
. . . skilled in all phases of program management, backed up by complete engineering and production 
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. □ To find out what 
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana. 


Bendix Products Aerospace Division 






Calling the Weather Blow by Blow 


The Storm Radar Data Processor (STRADAP) 
now plots height and intensity data on im- 
pending storms in clearly-readable numerical 
form . . . greatly sharpens the accuracy of 
weather observing by reporting storm changes 
as quickly as they occur. STRADAP is but one 
of a family of information systems that has 
been developed as a result of The Budd Com- 
pany’s capabilities in data processing, data 


transmission, command and control displays, 
and software. Budd is applying these capabil- 
ities in areas ranging from major ground radar 
systems to airborne command and control 
systems. For further information, write to Mr. 
John H. Griffin, Manager, Data Processing and 
Display Marketing, Electronics Division, The 
Budd Company, 43-22 Queens St., Long Island 
City 1, New York. 


comp/wk,~: 

PL PCTPOLSLL CS D/IL/S/OLV 


Specialized Capabilities In: 
COMMUNICATIONS 
DATA PROCESSING AND DISPLAY 
ENVIRONMENTAL CONTROL SYSTEMS 
PHYSICAL SCIENCES 


as would lunar and planetary probes. 

Research into the high-energv stage 
was begun in 1961, with liquid hydro- 
gen-liquid oxygen and liquid hydrogen- 
liquid fluorine propellant combinations 
being considered. Three Ophos (for 
OPtimiertc HOchenergetische Stufen, 
or optimized high-energv stages) ver- 
sions have been designed: 

• Ophos IE— pressure-fed II./ F c ; 

• Ophos 2E— pressure-fed II./O,: 

• Ophos 2P— pump-fed H,/O a . 

Despite its difficulties, Boelkow is 

concentrating on the H,/F, system, 
which has the higher performance. 
Boelkow also feels that development of 
this system will put Germany in a bet- 
ter position for technical cooperation 
with NASA. Boelkow has signed an 
R&D agreement with Bell Aerosystems 
covering fluorine rocket technology, 
pending State Dept, approval. 

Advantages of fluorine over oxygen 
as an oxidizer as cited by Boelkow 

• Higher specific impulse (3 to 5%). 

• Higher densitv, which will result in a 
tank 25% smaller than one for the 
equivalent oxygen system and thereby 
decrease tank weight and shorten the 
length of the stage. 

• Hypergolic ignition and easy re-start 

Disadvantages of fluorine include 
high toxicity and corrosiveness, as well 
as limited experience in handling the 
chemical. Boelkow feels, however, that 
fluorine's pungent odor makes it detect- 
able in sublcthal concentrations as 
minute as one part in 50 million. The 
combustion products— primarily hydro- 
gen fluoride-also are light and rise 
quickly. Studies have shown that dan- 
gerous amounts of hydrogen fluoride 
seldom occur outside a radius of 100 ft. 
from the test stand, depending on en- 
gine size, according to Boelkow. 

The H,/0, alternative is nevertheless 
not being neglected. Boelkow adds. 
Small engines using this combination 
have been tested since January. 1962. 

Boelkow’s designs arc based on the 
use of the present first two stages of 
the ELDO booster, since France has 
not yet submitted a design for a high- 
energv second stage. 

First stage remains the British Blue 
Streak. 

Velocity capability required of Ophos 
was calculated from a sample case of es- 
cape velocity achieved at 125 mi. alti- 
tude after a polar launch from Woo- 
mera. Including losses, the total veloc- 
ity increment needed is 41,800 fps., of 
which Ophos would supplv nearly 19,- 
200 fps., nearly equal to the combined 
contributions of the lower two stages. 

Lifting ability' of the existing first and 
second stages fixes the maximum weight 
of the third stage at 9,920 lb., with a 
payload of 1,540 lb. 

Since the optimum initial accelera- 
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Let Cherry recommend the best fastener for each application 
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Cherry products include: MS SERRATED Stem Rivets • MS 
KNOB Stem Rivets • Cherrylock Locked Spindle, Flush Frac- 
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qualify under NAS Specification 1400 and meet Standards 
Pages NAS 1398 and 1399. 
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KEY 


Today, with the security of the free world so heavily depend- 
ent on unbroken communications, the scientists and engi- 
neers of General Telephone & Electronics continually work 
to strengthen military communications. In so doing, they 
have developed a capability for providing a worldwide 
communications network that would be free of blind spots, 
blackout zones, or fading. 

Such a network would involve satellite and ground com- 
munications installations, and would require traffic control 
of such communications, tracking of satellites, data handling, 
switching, and a variety of display techniques. 

GT&E brings a wealth of experience to all typ«s of com- 
munications. For example, Lenkurt Electric, one of the 
subsidiaries, is a world leader in multichannel telecommuni- 
cations systems and in microwave communications at 
common-carrier frequencies. Sylvania has produced many 
secure and low vulnerability communications systems using 
ultra-reliable, solid-state techniques. GT&E Laboratories 
with Lenkurt produced the echo suppression equipment that 
makes space communications practical. 

Controlling communications traffic is an everyday func- 
tion at the General Telephone operating companies. Pro- 
viding near-instantaneous control for this traffic is a job 
performed by electronic switching systems of Automatic 
Electric. Space vehicle tracking, data handling and display 
systems, as well as the design and construction of the 
ADVENT antenna system, have been provided by Sylvania. 

Supporting so vital a system with so many techniques 
simultaneously is one of the many ways the scientists and 
engineers of the General Telephone & Electronics corporate 
family bolster the nation’s defenses. The vast communica- 
tions and electronics capabilities of GT&E, directed through 
Sylvania Electronic Systems, can research, design, produce, 
install and service complete electronic systems. These 
systems include detection and tracking, electronic warfare, 
intelligence and reconnaissance, communications, data 
processing and display. 

That is why we say the many worlds of defense electronics 
meet at Sylvania Electronic Systems, Division of Sylvania 
Electric Products Inc., 40 Sylvan Road, Waltham 54, Mass. 

GENERAL TELEPHONE 
^ELECTRONICS 

Total Communications from a single source through 

SYLVANIA ELECTRONIC SYSTEMS 

Including Automatic Electric • General Telephone & Electronics 
International • General Telephone & Electronics Laboratories 
Lenkurt Electric • Sylvania Electric Products 



tion for the third stage lies between 
0.5g and l.Og, the corresponding thrust 
range is 4.960 to 9.920 lb. Boelkow en- 
gineers. after a thorough analysis, se- 
lected a constant thrust of 8,630 lb. for 
the main engine. Thrust modulation 
was rejected when computations showed 
the gain in payload weight to be too 
small to warrant the additional com- 
plication of a throttling system. 

Two vernier engines will have a 
thrust of 89.6 lb. each, which repre- 
sents a compromise between heating 
requirements, the required moments 
about the three principal axes and the 
lowest possible acceleration after the 
main engine is shut down. 

Radial Chamber 

In order to obtain maximum thrust 
for the pressure-fed main engines. Boel- 
kow designed a unit with a radial com- 
bustion chamber and a convergent- 
divergent nozzle. This design is said to 

engine with a cylindrical combustion 
chamber. A larger exit-plane area of 
23.7 sq. ft. is permitted, compared with 
I0.S sq. ft. for the pump-fed Ophos 2P, 
which is limited by its length. 

Regenerative hydrogen cooling is em- 
ployed in the pressure-fed designs. Hy- 
drogen is introduced about one-third of 
the way down the nozzle and circulates 
up and down before being injected radi- 
ally into the combustion chamber. 
Preliminary calculations show that the 
temperature of the hydrogen in the 
cooling jacket will rise from 30K to 
430K. 

gimbal ring and can be swiveled 
through a solid cone with a half-angle 
of 4 deg. Vernier engines are conven- 
tional in design and also are gimballcd. 
with built-in actuators. Excursion for 
these engines is limited to = 40 deg. 
in pitch and zero to 80 deg. in yaw. 

Most desirable tank shape was found 
to be two cylinders with three domes— 
the upper hydrogen tank protruding 
into die fluorine tank below, with its 
lower dome forming the barrier be- 
tween the two. Material chosen was 
2024-T6 aluminum alloy, based on a 
permissible stress of 49.800 psi. and a 
minimum wall thickness of 0.0394 in. 

Compressed helium for the pressure- 
feed system is contained in a spherical 
vessel at the bottom of the hydrogen 
tank. The gas is deliberated heated, 
passing the nozzle before being intro- 
duced into the hydrogen tank, to in- 
crease pressure and decrease the weight 
of the pressurization system. Heating 
will be in two stages: helium for the 
hydrogen tank will be heated to 300K, 
while that for pressurizing the fluorine 
will be conditioned to 83K to prevent 
boiloff of this corrosive element. 

Propellant tanks are insulated exter- 
nally. For the optimum total insula- 


tion weight of 17.6 lb., hydrogen evapo- 
ration during a one-hour ground hold 
at standard ambient conditions, plus 
that due to aerodynamic heating during 
ascent and to hot helium while the 
third stage is burning, will amount to 
about 101 lb. 

Corresponding fluorine boiloff during 
the same period will be about 2.65 lb., 
all of which will occur during ascent 
through the atmosphere. 

Structure for all the Ophos designs 
is essentially a cylindrical section of 
sandwiched, corrugated-sheet 7075-T6 
aluminum joined to the propellant tanks 
and designed to absorb expansion and 
contraction stemming from changes in 
temperature and pressure. This is di- 
vided into an upper compartment of 
stressed stringer construction, housing 
telemetry, the three-axis reference plat- 
form. command and control avionics 
battery power supply, command receiv- 
ing unit and a destruct device. A lower 
compartment contains cabling and 
plumbing, as well as the enclosed mod- 
ules for the two vernier engines. 

Propulsion system control incorpo- 
rates a minimum number of valves and 

reliability. Cavitating nozzles are pro- 
sided in the propellant lines to pennit 
calibration for maximum flow and main- 
tenance of an accurate mixture ratio. 
Propellant Depletion 

A hydrogen tank level sensor deter- 
mines the amount of liquid hydrogen 
required for topping off before launch 
and also controls the flow of fuel to the 
engine. This ensures simultaneous pro- 
pellant depiction at burnout. 

The three-axis platform supplies the 
inertial reference required for attitude 
control of the third stage. Resetting 
signals are routed to the actuators of 
the main and vernier engines by a digi- 
tal command processing unit. 

Low thrust of the verniers permits 
them to achieve a highly-accurate thrust 
termination velocity after the main en- 
gine has been shut down. Moreover, a 
certain amount of thrust control can be 
achieved by swiveling them by equal 
amounts in opposite directions. 

During stage separation, verniers are 
fired first. Stages then are explosively 
disconnected. Solid fuel retrorockets 
slow the second stage to increase separa- 
tion distance and compensate for any 
irregularities during its thrust tail-off. 
Main engine is ignited about 10 sec. 
later, after transients induced by separa- 
tion have been nullified. 

On the financial side. Boelkow admits 
that the over-all costs of the high-energy 
stage would exceed those of the conven- 
tional third energy stage due to its more 
sophisticated nature. In reality, how- 
ever, they should amount to oniv 30 to 
60% of the total outlay for the develop- 
ment of the conventional stage since the 
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same guidance and control system, te- 
lemetry, ground support equipment and 
test facilities would be used in the ad- 
vance version. The cost for the third 
stage development thus could be about 
S19 million. Boelkow hopes that the 
greater part of this will be allocated bv 
ELDO. 

At the present time, the aerospace 
plane exists only as a feasibility study. 
Its concept is relatively new-similar 
studies are being conducted in the 
U. S.-so Germany can make important 

A prime reason for interest in the 
aerospace plane is the high cost of orbit- 
ing a payload using present vehicles. 
Prices range from approximately SI 2,- 
000 per lb. for the Thor Delta to 51,340 
for the Saturn 1. The aerospace plane 
could be used numerous times and 
would drastically reduce the cost per 
pound of payloat). 

Recovering a launch vehicle. Boel- 
kow said, was first proposed during 
World War 2 at the Pecnemunde fa- 
cility. Proposals were considered there 
for retrieving expended A8 and A9 vehi- 
cles by parachute. 

In the future, however, the company 
feels that more exacting requirements 
than parachutes or inflatable paragliders 
for recovering expensive first stages will 
be required. The complete vehicle must 
be capable of being gently returned to 
earth for repeated re-use. It also should 

able stages, the first of which may use 
air-breathing engines. A single stage 
vehicle, although a goal, would not be 
possible until high specific impulse nu- 
clear propulsion systems became avail- 
able. 

Other Application 

Aside from orbiting satellites, one of 
the most promising applications of the 
aerospace plane would be in connection 
with in-orbit assembly of either deep- 
space vehicles or manned space stations. 
In the latter, the aerospace plane could 
be utilized afterward for logistics sup- 
port. 

Boelkow also envisions use of the ve- 
hicle as a long-range intercontinental 
transport for both passengers and cargo. 
The upper stage of a two-stage aero- 
space plane would suffice for this appli- 
cation, since velocity requirements 
would be lower. 

According to the company's compu- 
tations. the payload for an aerospace 
plane should be between 6,600 and 1 3,- 
200 lb. in order to perform the major- 
ity of the possible tasks. Accordingly, 
the launch weights would range from 
220.000 lb. to 550.000 lb. and lift-off 
thrust from 273,000 lb. to 660,000 lb. 

It was also found that horizontal take- 
off employing aerodynamic lift from the 
vehicle's wings would result in a pay- 
load increase of only 1 to 2 %. 
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Michoud Saturn Plant Nears Completion 



the northeast corner of the 15, 500-acre installation. 


Michoud, La.— Saturn manufacturing 
plant, one of two major facilities estab- 
lished by the National Aeronautics and 
Space Administration for the program, 
is more than halfway toward comple- 
tion here while 35 mi. away, the other 
installation— the Mississippi Test Opera- 
tion-is in the early phases of btick-and- 
mortar construction. 

The plant, designated as the Michoud 
Operation of NASA's Marshall Space 
Flight Center, houses both the Boeing 
Co. and Chrysler Corp., prime con- 
tractors for the S-1C and S-1/S-1B 
boosters respectively, as well as a siz- 
able NASA resident staff and a house- 
keeping contractor, Mason-Rust, Inc. 
Chrysler Area 

Chrvsler's side of the 2-million sq. ft. 
plant floor is essentially complete and 
four S-l boosters presently are in vari- 
ous stages of manufacture. Two— SA-8 
and SA-10, both research and develop- 
ment flight test units (AW Sept. 16, 
p. 54)— are about finished. All of the 
company's major tools and heavy fix- 
tures are in place and only several major 
shop areas remain to be finished. 
Chrysler has been assigned about 40% 
of the floor space in the plant. 

On Boeing's side of the plant, the 
floor today is still mostly tom up as the 
company's Saturn booster branch of the 
Aero-Space Div. nears the end of ex- 
tensive re-inforcements necessitated by 
the more than 200,000-lb. dry' weight of 
the S-1C and the heavy tooling required 
for its manufacture. Some tooling is in 
place and in operation. 

Nearly all of the S-lC’s heavy tooling 
(AW Mar. 25, p. 50) has won design 
approval from the Marshall center and 
is now being fabricated by Boeing’s 
Wichita Div. 

As of late last month, NASA's 
Michoud Operations had awarded more 
than $732 million in contracts over the 
course of its two-year existence. The 
bulk of this money has gone to Chrys- 
ler— $237 million— and to Boeing— $455 

S-l Redesign 

This total does not include the 
approximately $53 million Chrysler will 
receive for the re-design of the S-l 
booster to the S-1B version. 

Personnel at Michoud, as of late 
August, included 3,700 Boeing em- 
ployes, 3,000 at Chrysler, 700 at Mason- 
Rust, and a NASA resident staff of 200. 

About 35 mi. northeast of the plant 
is the Mississippi Test Operations, a 
13,550-acre hard-core test area sur- 
rounded by a 128,400-acrc buffer zone. 
Here NASA will static test-fire the S-1C. 
which will deliver 7-5-million lb. thrust 


and upwards of 200 db. noise; the S-2 
second stage, of 1-million lb. thrust; 
and the F-l engine, which delivers 1.5- 
million lb. thrust. The stands arc 
oriented so that sound will roll toward 
the literally unpopulated east and north- 
cast and firings are expected to be 
scheduled for evening when all but test 
personnel will be gone from the instal- 
lation. 

At present, MTO— an operating arm 
of the Marshall center— plans to build 
one dual-position S-1C stand, two single- 
position S-2 stands and a single-position 
F-l stand. It would like to add more 
S-1C and S-2 stands, as well as a stand 
tor the earlier S-l booster. As of today, 
NASA has acquired all of the 13,550 
acres in the fee area and obtained ease- 
ment rights to most of the 128,400- 
acre buffer zone. 

The installation recently signed a 
one-year, $2.4-million contract with 
General Electric for support services at 
the site. There are 1 5 construction firms 
presently working on the site. They are 
cutting roads and excavating a lock, a 
harbor and canals to connect with the 
Pearl River, up which the different 
stages will be barged, clearing land and 


laying a power net. Two firms— T. L. 
James & Co., Inc., which is dredging 
the harbor, and American Dewatering 
Corp., which is building the lock— are 
working three 8-hr. shifts every day. 
About $18.5 million has been spent on 
construction items to date. 

Site Location 

The site is located in the extreme 
southwest corner of Mississippi, several 
miles inland from the Gulf of Mexico 
and nestled against the Pearl River, 
which divides the states of Mississippi 
and Louisiana. Mosquitos, wild pigs 
and snakes seem to predominate. Mos- 
quitos were so bad during one night 
that crews of both round-the-clock con- 
tractors walked off the job. NASA asked 
USAF for assistance and Air Force pro- 
vided two C-123s modified for pesticide 
spraying. NASA paid for the chemicals 
and the USAF planes sprayed the area 
for several days. 

Since then, the area has been no 
better nor any worse than any other 
southeast region in the summer. Wild 
pigs walk unconcernedly around bull- 
dozers, seeking the roots turned up by 
the machines. 
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On guard just in case! When trouble strikes, emergency action must he 
immediate. Contamination from acids, chemicals and other 
industrial caustics requires first aid not.. ..HAWS Decontam- 
ination Booths are your best stand-by protection against serious 
injury. MODI: I Shill): Fiberglass decontamination' booth: spray 
nozzles and eye face wash activated by weight on treadle base. 


DECONTAMINATION BOOTH 

for complete catalog write 
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In the game "subtracl-a-square." a positive integer is written down 
and two players alternately subtract squares from it with the 
restriction that the remainder must never be less than zero. 
The player who leaves zero wins. What square should the first 
player suhtract if the original number is 29? —Contributed 


NASA Seeks Proposals 
For Recovery Gear 

Industry is being requested by the 
National Aeronautics and Space Admin- 
istration's Manned Spacecraft Center. 
Houston, to submit proposals leading to 
fixed-price type contracts for special 
equipment for use aboard recovery ships 
retrieving Gemini and Apollo spacecraft 
after water landings. 

Pour study phases— design concept, 
feasibility, preliminary design and con- 
struction of models— will be included. 
The study is to be completed about six 
months after notice bv NASA to pro- 
ceed with the work. It will be done for 
MSC's flight operations division. MSC 
asked that proposals be submitted by 
Oct. 5 in two parts— one covering tech- 
nical work and the other, cost. 

Indications are that destroyers and 
destroyer escorts are being considered as 
retrieval vessels. In the concept, indus- 
try may design the necessary retrieval 
gear so that it can be quickly attached or 
removed from the decks of a large num- 
ber of vessels. Should it be more com- 
plex and require modification of the 
ships, a smaller number of vessels would 
be used. 

Weight of the equipment, its ship- 
board location and production costs also 
will be considered. 

The study is to include methods of 
supporting and bolding the spacecraft 
after it lias been placed on the ship's 
deck. Conversion of the retrieval gear 
from use for Gemini to Apollo, or vice 
versa, is to be kept to a minimum and 
devices must be reliable to ensure the 
safety of the astronaut crews, the center 

Scale models will be built by the 
selected contractor for testing retrieval 
techniques, first at the contractor’s facil- 
ity and again after models arc shipped 
to MSC. 

Gemini and Apollo both will use 
ground landings as the primary recover)' 
method, but some of the early flights 
will terminate in water landings. Con- 
tingency planning at MSC also consid- 
ers emergency landings in water. 

NASA Sets Uniform 


About time we brought you word of the Advanced Technology 
operation of our new RADCOM division. They're studying some 
pretty far out areas applicable to future military systems. Tech- 
niques currently under investigation arc in the fields of electronic 
spin and nuclear magnetic resonance, industrial and logistical 
dynamics, and correlation methods. For a brochure on their 
complete capabilities in advanced systems engineering and opera- 
tions research, write I 140 HAV. Highway. Silver Spring, Maryland. 
ANSWER TO EAST WI-EK S I'KOHt EM: SI. 19. 

m LITTON INDUSTRIES 

Beverly Hills, California 


Reliability Guidelines 

Washington — Uniform reliability 
guidelines have been adopted by Na- 
tional Aeronautics and Space Admin- 
istration covering all space system con- 
tracts \alucd at SI million or more and 
for smaller contracts where end items 
are considered critical. 

Provisions of the reliability program 
are covered in NASA Reliability Pub- 
lication NPC 250-1. recently issued by 
the space agency, which requires that 
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Two ways to get aerospace 
workstands and scaffolding 


i 

First find someone locally who 
can recommend and design 
custom-made equipment that fills 
your needs. Someone with plenty 
of aerospace experience, who can 
really understand your problem. 
This may take a few weeks and 
cost plenty. Then find an outfit 
who can fabricate the scaffolding, 
or hire the people yourself and 
buy them all the equipment 
they’ll need. This may take 
another few months, and it could 
cost a fortune. Then, after a few 
tries and some backing and 
filling, you’ll get some 
workstands or scaffolding you 
can depend on. Maybe. 


2 

Call Patent Scaffolding’s 
Aerospace Division. 



Call us and you'll get exactly what’s 
needed, fast— at lowest possible cost. 
Send for a copy of our booklet showing 
a dozen typical aerospace jobs we've 
done lately, from missile access plat- 
forms to special submarine and ra- 
dome erection scaffolding; from aircraft 
workstands to microwave towers. Bul- 
letin G216 is yours for the asking. 


PSa 


3 Aerospace Division 

THE PATENT SCAFFOLDING CO., INC. 

Dept. AW, 33-21 12lh Street, Long Island City I, New York 
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SUPERCHARGED 

At fighting altitudes this new Army turbo- 
supercharged OH-13S Sioux has constant 
payload capabilities and sea level perform- 
ance over a wide range of temperatures. 
With greatly increased hovering ceilings, 
improved rates of climb, stability and con- 
trol response, the OH-13S is ideal for com- 
bat reconnaissance, aerial observation and 
armed combat missions with air cavalry 
troops in air assault and ROAD divisions. 
Bell’s famed H-13 Sioux has been in service 
with the Amy for over 16 years. Now, the 
improved turbosupercharged OH-13S 
meets rugged Army requirements for su- 
perior design, increased performance . . 
perfect for “shoot and scoot” type action. 
Created to help fulfill the air cavalry role 
in the Army’s air mobility concept, the Bell 
turbosupercharged OH-13S is being de- 
livered on schedule, right now. 

Fighting companion to the heavily armed 
UH-1 Iroquois, the Bell OH-13S Sioux out- 
performs all other helicopters in its class. 

3 


BELL HELICOPTER 

COMPANY 
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field centers invoke reliability require- 
ments in requests for proposals as well 
as in general contract procurements. 

Essentially, contractors must now 
submit a preliminary plan detailing 
tbeir reliability qualifications when 
t lies' bid on NASA jobs. During nego- 
tiations. the contractor will identify 
major reliability tasks and what these 
tasks will cost. This is called an inter- 
mediate reliability plan. 

Finally, the contractor must submit 
to NASA a formal plan within 60 days 
of winning a contract, which after ap- 
proval becomes part of the contract. 

Major elements of the new provisions 
include: 

• Reliability engineering, which NASA 
considers essential in all phases of 
design and development. This section 
covers design specifications, reliability 
prediction and estimation, failure modes 
and effects, elimination of human error, 
design review, failure reporting and 
correction, design standardization, parts 
and materials, and equipment logs. 

• Testing and reliability evaluation, to 
ensure that an integrated test program 
results in adequate evaluation at system, 
subsystem and component levels. This 
section deals with reliability evaluation, 
testing, assessment and program re- 

• Documentation to be submitted peri- 
odically to the NASA center managing 
the contract. It calls for weekly bulle- 
tins on the status of the program, and 
for periodic reports covering milestones 
attained, reliability problems and slip- 
pages. schedule revisions, and decisions 
which have impacts on reliability. 

• Appendices, which contain a glossary 
of terms, lists of required items tor pre- 
liminary, intermediate and formal re- 
liability plans, cross-references for over- 
lapping responsibilities in reliability, 
and a summary of technical documen- 
tation required by NPC 250-1. 

PRODUCTION BRIEFING 


General Electric has won an initial 
S2 52,000 NASA contract to develop op- 
erating procedures for the advanced 
Nimbus weather satellite, and Radio 
Corp. of America has received a $165,- 
000 award from the space agency for 
Nimbus solar cell modules. Both con- 
tracts. still under negotiation, have ul- 
timate values of more than $1 million. 

Garrett Corp.’s AiResearch Mfg. Co. 
Div. has received formal contracts total- 
ing 541 million for the production and 
testing of environmental control sys- 
tems for the Gemini and Apollo space- 
craft. The Gemini contract, awarded 
by McDonnell Aircraft, is for $21 mil- 
lion, and, also includes the reactant 
supply system for the fuel cells and the 


paraglider inflation components. The 
Apollo contract from North American’s 
Space and Information Systems Div. 
totals S20 million. Contracts cover 
flight hardware and testing of the sys- 
tems involved. 

Shillelagh ground-to-ground tank- 
borne missile began its transition from 
the R&D phase to the production 
phase with a S2-million Army award 
to Aeronutronic Div. of Philco Corp. 
Award will be used for advance produc- 
tion engineering necessary for economi- 
cal mass production of the missile for 


Aero Spacelines, Inc., Van Nuys, 
Calif., has received a new contract 
for about $995,000 to transport 
Saturn stages and components from 
California to Cape Canaveral in a spe- 
ciallv modified Boeing Stratocruiscr 
(AW July 22, p. 501). 

Ipscn Industries, Inc., Rockford, 111., 
has a NASA contract to develop foamed 
metals for application on space capsules. 
The firm will develop a minimum of six 
metals including stainless steel, alu- 
minum and its alloys, and nickel and its 
allovs. The foamed metals are to be 
ductile to permit working. 


fl 



JOY AXIVANE FANS FOR AIRCRAFT TO ARMORED VEHICLES 

—Because of resistance to shock and vibration, Joy Axivane fans are speci- 
fied for most aircraft and armored vehicle applications. The combination of 
lightweight compactness, high-capacity performance, economical efficiency 
and shock resistance make Joy Axivane fans ideal for such applications as 
wing and tail de-icing, cabin and cockpit heating and ventilating, cabin and 
compartment air recirculation, cooling electronic equipment and pressurizing. 
Joy Axivane fans have long been the standard of reliability and versatility in 
many aircraft and armored vehicle applications. For complete information 
write Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. 

JOY 
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Operational Vcrtol CH-47A Chinook assigned to the Army’s 11th Air Assault Div. at Ft. Benning, Ga„ was demonstrated at a recent New 
England Region meeting of the American Helicopter Society at Sherwood Island. Conn. Insignia of the division, which is field testing the 
concept of the air mobility division, is a No. 11 in a circle with wings attached and painted on the rear rotor pylon (below right). The fal- 
con insignia (left), reminiscent of those seen in prc-World War 2 Army pursuit squadrons, is for the 228th Assault Support Helicopter 
Battalion, which is part of the division. 

Heavy-Turbine Helicopters Demonstrated at Show 



AERONAUTICAL ENGINEERING 


Edwards Proposes Large 5 -Year Program 


By Alfred P. Alibrando 

Washington— Flight Research Center 
at Edwards, Calif., has submitted a five- 
year program to the National Aero- 
nautics and Space Administration that 
includes work on the supersonic trans- 
port, spacecraft landing systems, lifting 
bodies, lunar-landing simulation, X-20 
(Dyna-Soar) and the F-lll (TFX) bi- 
service tactical fighter. 

The NASA center submitted the pro- 
posed program to strengthen the 
agency's justification for continued op- 
eration of the center, which the House 
space committee suggested be closed 
down by the end of Fiscal 1965. 

In its report on the NASA authoriza- 
tion request for Fiscal 1964, the House 
committee noted that "the X-l 5 project 
is scheduled to be completed at the 
close of Fiscal Year 1965 [and] ... no 
known future aircraft projects will spe- 
cifically require the continued existence 
of the center. . . .” 

Requests Denied 

The committee denied requests of 
S2.9 million for a flight research sup- 
port laboratory and SI. 15 million for a 
high-temperature loads calibration build- 
ing facility. The committee's criticism 
also included the observation that “more 
and more personnel at the center are 
being assigned to tasks related to mis- 
sions which are the primary responsibil- 
ity of other NASA centers. The com- 
mittee does not desire to see the crea- 
tion of isolated cadres of personnel at 

workload. . . .” 

Senate space committee restored the 
funds requested for the high-tempera- 
ture loads calibration facility and de- 
fended the role of the Flight Research 
Center. 

"At the time of testimony presenta- 
tion to the House committee," the 
Senate space committee said, "the 
NASA planning for this facility was in- 
complete pending the supersonic trans- 
port goal decision. The committee 
agrees that a NASA aircraft test station 
commensurate with assigned missions 
such as the SST and VTOL is neces- 

Final congressional action on the 
NASA authorization (AW Sept. 2, p. 
IS) included all of the money NASA 
requested for aeronautical research, 
$16.5 million, and funds for the high- 
temperature loads calibration facility. 


These are the programs outlined by 
the Flight Research Center in the five- 
year plan and the aircraft, equipment 
and facilities which will be used to carry' 

• X-l 5— Although the original X-l 5 re- 
search program is to be completed in 
mid-1965, follow-on programs are be- 
ing formulated in which the aircraft 
would be used for space science experi- 
ments (ultraviolet stellar photography, 
infrared and ultraviolet backscatter), 
flight research on very light-weight 
structures and air-breathing propulsion 
at hypersonic speeds. The No. 2 X-l 5 
will be rebuilt to provide a Mach 8 
capability for the propulsion, hyper- 
sonic aerodynamics and structures rc- 

• Supersonic transport— North Ameri- 
can F-100C, flight simulation of cruise 
handling qualities, including rough air 
effects; Northrop F-5D, flight studies 
to establish procedures for defining 
minimum reference speed used in certi- 
fication; North American A5A. flight 
studies to detennine compatibility of 
supersonic transport with air traffic con- 
trol procedures during accelerated 
chmbout and descent, and investigation 
of all-weather landing techniques and 
boundary lawyer studies. 

Also, North American X-l 5, studies 
of possible supersonic transport struc- 


tures under high temperature condi- 
tions; North American XB-70, special 
instrumentation provided to derive in- 
formation applicable to the supersonic 
transport in such areas as landing loads, 
skin friction, structural acoustic re- 
sponse and sonic boom; Lockheed C- 
140A, a general-purpose flight airborne 
simulator which will be used in the 
supersonic transport program for studies 
on handling qualities, development of 
pilot displays and control system re- 
quirements. 

F-l 1 1 Studied 

Also, the General Dynamics F-l 1 1 is 
being studied to determine how it 
might be used to investigate operational 
procedures for a variable sweep super- 
sonic transport; supersonic transport 
prototype, basic handling qualities, per- 
formance and sonic boom problems are 
expected to be at least a partial respon- 
sibility of NASA. 

• Recoverable booster research— Studies 
are being made of the possibility of 
launching scaled booster models, with 
recovery systems, from the X-l 5; para- 
glider, the Flight Research Center pare- 
sev is suited to studying paraglider wing 
systems suitable for booster recovery; 
II RAC, a possible hypersonic research 
aircraft which has been under consider- 
ation for some time, would be useful 


Flight Research Center Schedule 
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on target with Minuteman, Titan III and Apollo -Allison pioneered a complete technology in 
flight-weight rocket motor cases for the 1st and 2nd stages of Minuteman. Result: A 100% reliability 
record in test firings over the past 5 years, case weight cut 57%, costs reduced 84%. Because of this 
record, we’ve been selected to participate in our nation’s moon mission by building service module engine 
tanks for Apollo-are working on thrust vector control pressure vessels for the next generation booster, 
Titan III— and applying our rocket case technology to other space and missile projects. The ability to create 
new technologies where none exist: Another reason our aerospace and nuclear programs are on target 

^Allison 

p rime conltecto'ft— Minutemen*. TMrtgl CMmleal Cgma< Aeioltt General.' THE ENERGY CONVERSION DIVISION OF 

Aoeno: North Amoral, A.iotmn. the, Tit.n lilt UmM Tottmlo*, Center. GENERAL MOTORS, INDIANAPOLIS, IND. 
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ILICONE RUBBE 


V-8 Forward Visibility Shown 

Extensive forward visibility of Russian V-8 helicopter is shown in front view. Twin-turbine, 
Mil-designed V-8— also called the Mi-8— will be offered in a cargo version with a suspension 
gear capable of carrying largc-diamctcr loads up to 5,511 lb. 


in studying recoverable booster sys- 
tems. 

• Lifting body re-entry research— M-2. 
a light-weight manned lifting body ve- 
hicle, is currently being flown at the 
Flight Research tenter (AW Sept. 9. 
p. 54) to determine the handling quali- 
ties of the configuration at low speeds; 
Configuration 2. to be built in both a 
light-weight and full mission weight ver- 
sions, probably would be launched from 
a Boeing B-52 to study and develop 
handling techniques during approach 
and landing of the spacecraft. 

• Lunar landing research Vehicle- 
Flight operations with two lunar land- 
ing research vehicles are under way in 
connection with Project Apollo to pro- 
vide data on pilot visibility and presen- 
tation, pilot control, flight and touch- 
down dynamics, and crew functions and 
positions. A flight program with the 
LLRVs, using propulsion systems iden- 
tical to those in the Apollo Lunar Ex- 


cursion Module, is expected to begin 
early in 1966. 

• F-lll— An F-l 1 1 prototype to be pro- 
cured by the Air Force is expected to be 
assigned to the Flight Research Center 
in 1967 for general research on the 
characteristics of the variable-sweep air- 
craft as well as specific flight research 
connected with the supersonic trans- 

• V/STOL-Most of NASA’s V/STOL 
research has been conducted at the 
Langley and Ames Research Centers. 
Flight research on high performance 
V/STOL aircraft probably will be con- 
ducted at Edwards. The Flight Re- 
search Center has proposed a test and 
evaluation program on the Hawker 
P.1127 strike fighter and "has a strong 
interest in making a flight evaluation" 
of the supersonic Hawker P.l 1 54. 

• Gemini paraglider— Under an agree- 
ment with the NASA Manned Space- 
craft Center, the Flight Research Cen- 


for aircraft and missile produc- 
tion and maintenance 
► permanent, non-aging sealant 
» excellent electrical properties 
* adhesive for silicone rubber parts 
For a thousand jobs, just squeeze on 
AM 02 or translucent RTV- 
108 and it's on to stay! No pre-mixing 
j. RTV silicone rubber ad- 
heres to almost anything -glass, metal, 


ile, wood, silicone rubber. Sets 
is, cures in a few hours, forms 
rsilient rubber that never dries out, 
cakes or cracks. Resists moisture, 
grease, weathering, many chemicals 
from -75“ to -F500°F. 

RTV won't sag on vertical surfaces, 
:an be smoothed over large areas, flexes 
with vibration. For free evaluation 
sample plus technical data, write us on 
your letterhead. Describe your applica- 
tion and specify RTV- 1 02 or RTV- 108. 
Write to: Section J993-R, Silicone 
Products Dept., General Electric Co., 
Waterford, N. Y. 

GENERAL® ELECTRIC 
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Qualified engineers and scientists of virtually every discipline are needed 
to fill important openings — now! ■ Living in Fort Worth, you'll enjoy 
excellent cultural, educational and recreational facilities; temperate cli- 
mate; clean, smog-free air; uncongested freeways; attractive, spacious, 
comfortable housing of exceptional quality and value — plentiful and 
economical. ■ Take advantage of present opportunities — send a 
resume of your training and experience to J. B. ELLIS, Industrial Rela- 
tions Administrator-Engineering, General Dynamics/Fort Worth, P. 0. 
Box 748, Fort Worth, Texas. An equal opportunity employer. 


GENERAL DYNAMICS | FORT WORTH GIIIIIIIID 


ter is performing specific flight research 
using a one-half scale inflatable boom 
wing for developing pilot techniques. 
A two-man training vehicle being con- 
structed by North American is expected 
to be in operation soon. 

Another breakdown of proposed pro- 
grams, along disciplinary lines, lists re- 
search in space science, using the X-l 5; 
general flight research involving hyper- 
sonic, executive and light aircraft; flight 
display research; a biotechnology re- 
search program aimed at better under- 
standing and display of information on 
the physiological condition of space 
crews; aircraft propulsion, structure, 
aerodynamics and environmental rc- 

The Flight Research Center justifica- 
tion points out that the center has built 
up a considerable competence in flight 
research during its 1 6-ycar existence and 
its work on the "X" planes and other 
high-performance aircraft. Also cited 
was the geographical location of the 
center in a sparsely settled desert area 
which gives it a flight corridor 440 mi. 
long and 100 mi. wide, controlled by an 
instrumented air traffic control system 
that includes 12 usable dry lakes for 
regular landing operations and 50 dry 
lakes for emergency landings. 

FINANCIAL BRIEFS 


Boeing Co. reports sales of $911.3 
million with profits of S8.9 million- 
equal to $1.11 a share— for the first 
six months of 1963. A comparable 
period last year showed sales of $833.7 
million with profits of SI 5.5 million, 
equal to $1 .94 a share. 

Ryan Aeronautical Co. canted $2 
million, or SI. 23 per share, on sales of 
$54.4 million for the nine months 
ended July 31. A comparable period 
last vear showed S2.15 million earned 
on sales of S52.7 million. Per share 
earnings totaled SI. 18 for the earlier 
period. 

Sparton Corp.’s net sales for the year 
ended June 30 totaled S32.8 million 
with profits of SI million, equal to 
51.14 per share. The previous fiscal 
year ended with sales of S26.5 million 
and profits of $641,182, equal to 67 
cents per share. 

Garrett Corp. earned $5.5 million, 
equal to $3.66 per share, on sales of 
$225.7 million for the fiscal year ended 
June 30. Previous year’s per share 
earnings were $3.41 and sales were 
$206.5 million. 

Beckman Instnnncnts, Inc., reports 
sales of $78.7 million and profits of 
$3.4 million, or $2.40 per share, for the 
year ended June 30. Previous year 


showed sales of $75.8 million, profits of 
$4.8 million, or $3.10 per share. 

Continental Aviation and Engineer- 
ing Corp. had sales of $14.5 million 
with a net income of $75,183— equal to 
14 cents per share— for the nine months 
ended July 31. Comparable 1962 fig- 
ures showed sales of SI 2.7 million and 
earnings at $170,895, or 32 cents a 
share. 


VSI Corp. reported profits of SI. 8 
million— $1.47 a share— on sales of $31.8 
million for the year ended June 30. 

Automation Industries, Inc., reports 
sales of $5.3 million with earnings of 
$252,232, equal to 20 cents per share, 
for the first six months of 1963. First 
half of 1962 showed sales of $4.5 mil- 
lion and per share earnings equal to 14 


Moog Servocontrols, Inc., earned 
$584,137. equal to $1.17 a share, on 
sales of $19.1 million for the year ended 
June 30. Previous year showed earn- 
ings of $469,750, or 94 cents per share, 
on sales of $14.2 million. 


Lundy Electronics &• Systems, Inc., 
earned $284,286, or 43 cents a share, 
on sales of $7 million for the year ended 
June 30. Previous year showed earnings 
of $200,32 5-or 30 cents a share-on 
sales of $5.3 million. 
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Puritan's Oxygen Installation Is In 
The NORTH AMERICAN SABRELINER 

This installation combines integrity with beauty of cabin in- 
terior. It is compact and easy to install. 

It provides automatic presentation of oxygen masks, along 
with electrics for controls and signals . . . provides required 
passenger and crew oxygen protection for emergencies. 

Conforms with FAA requirements, and is an FAA certified 
installation. 

Puritan Equipment, Inc., 1703 McGee Street, Kansas City 8, 
Missouri ... a subsidiary of Puritan Compressed Gas Corp. 
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Oxygen Equipment Engineers . . . 
join a progressive, growing technical 
staff. Contact N. E. Campbell, Personnel 
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New Horizon Sensors Planned for Agena D 


By Barn Millet 

Mountain View, Calif.— Infrared Iiori- 

vide Agena D boost vehicles with con- 
tinuous measurement of vertical refer- 
ence from prior to vehicle injection into 
earth orbit through final vehicle reorien- 
tation for such complicated missions as 
ejecting a recoverable capsule will soon 
go into production here at Advanced 
Technology Laboratories, a division of 
American-Standard. 

These sensors are the latest genera- 
tion in a series of infrared (IR) horizon 
scanners the company began making for 
earlier Agena vehicles and currently is 
producing for the Orbiting Geophysical 
Observatory (OGO) and the Gemini 
spacecraft, two National Aeronautics 
and Space Administration projects. 

IR horizon scanners are used exten- 
sively on American spacecraft to meas- 
ure the attitude of the vehicle with re- 
spect to the local vertical, or the center 
of the earth. Usually, three angles be- 
tween the vehicle's body axes and the 
infrared horizon of the earth arc meas- 
ured. From these angles the spacecraft’s 
attitude can be computed. Signal out- 
puts from the sensor then can be sup- 
plied to control mechanisms for stabiliz- 
ing the spacecraft. 

Unlike many other types of IR 
horizon scanners, which rely on sensing 
a threshold level of infrared radiance 
from the earth, these sensors track the 
gradient of infrared radiation which rises 


as one's line of sight moves from cold 
space to comparatively warm earth. This 
can be an important difference because 
the sensor does not necessarily see a 
sharp discontinuity in radiation between 
the earth and space, and the level of 
radiation can vary with seasons, geo- 
graphical location, storms or cloud cover. 

High altitude clouds, for example, 
which may appear very cold to the IR 
detector of a sensor may create the false 
impression at least at some wavelengths 
that the sensor is peering into space 
rather than at the planet. This can pose 



ELECTRONICS PACKAGE for Agena D 
horizon sensor, made by Advanced Tech- 
nology Laboratories, contains processing 
circuitry and azimuth drive system. The 
package weighs 12 !b„ and handles a pair 
of redundant 6-lb. tracker heads. The sys- 
tem will be suitable for operation at alti- 
tudes between SO naut. mi. and those near 
20,000 naut. mi. 


difficulties in detecting and determining 
the earth's horizon. (For a detailed ex- 
planation of these troubles, see AW 
Oct. I. 1962, p. 50.) 

From many published studies and 
rocket and satellite findings. Advanced 
Technology Labs lias concluded that the 
spectral pussbaud of a precision horizon 
sensor should be located at wavelengths 
greater than Is or 14 microns, prefer- 
ably with a I - or 2-micron band centered 
at 1 5 microns, if a constant IR horizon 
gradient is desired. The level of infra- 
red radiance at 1 5 microns (carbon di- 
oxide absorption band) as seen from 
different angles looking toward the 
earth's surface will vary depending on 
the region and the season. But the 
shape of the gradient of the various 

Thus. Advanced Technology Labs 
points out, if the radiance scale of the 
cune for radiation at 15 microns over 
the Arctic during winter were multiplied 
by a constant (1.7). it would be super- 
imposed above the radiation curves fot 
other areas. A tracking servo in the com- 
pany’s sensors tracks the center of the 
gradient, regardless of the level of radia- 
tion as long as it is above a certain 
minimum, determined by signal-to-noisc 

When the sen'o tracks the gradient at 
the 1 5-micron wavelength, for example, 
the difference in tracking point among 
the gradients for the different curves, 
and consequently the difference in 
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measured horizon angles, is less than 
0.1 deg. even when viewed from a low 
altitude orbiting vehicle, according to 
the company. 

For a system which indicates the 
angle on the basis of a predetermined 
threshold, the difference in angle meas- 
uremc'v t would be several times greater, 
nearly 0.5 deg. This differential be- 
tween angle measurements is important 
because pitch and roll measurements are 
computed as differences between meas- 
ured horizon angles. 

The company’s Gemini sensor does 
use a spectral passband centered at 15 
microns, but Advanced Technology de- 
clined. presumably for reasons of mili- 
tary security, to identify the passband 
or the spectral region in which the 
Agena D sensor operates. 

Heart of Advanced Technology’s IR 
horizon sensors is a device called a 
Positor. which makes high speed optical 
scanning (up to more than 50 cps.) pos- 
sible without bearings or sliding sur- 
faces. and a horizon tracking servo 
which uses the Positor to track the IR 
gradient. 

The Positor has a mirror, which ac- 
counts for the optical motion, mounted 
on the rotor of a permanent magnet 
type of torquer. It can move the optical 
line of sight through 90 deg., and has 
been tested satisfactorily to 3 5g. sinu- 
soidal vibration, the company reports. 

The Positor mirror reflects IR radia- 
tion from the earth into an IR telescope 
which is situated along with the Positor 
within a tracking head. At the focal 
plane of the telescope is a thermistor 
bolometer detector. The telescope field 
of view is narrow (about 1 deg.), but the 
motion of the Positor mirror permits 
this field to be deflected through more 
than 90 deg. in response to signals 
applied to a pair of drive coils connected 
to the Positor rotor. 

When the tracker is turned on. the 
Positor mirror scans from one end of its 
90-deg. range to the other. Should an 
infrared gradient be present within the 
search range, the mirror will oscillate, 
or dither, sinusoidally at a 1 5- to 50-cps. 
rate. The mirror oscillation, the com- 
pany explains, produces an a.c. signal 
in the detector of the telescope because 
its field of view is being swept back and 
forth over the gradient. 

The exact shape of the waveform pro- 
duced in the output of the bolometer 
amplifier will depend on the location of 
the center of the dither oscillation with 
respect to the center of gradient. 

The second harmonic of the dither 
frequency disappears when the oscilla- 
tion is centered on the gradient. Conse- 
quently, the mirror is servoed on the 
gradient by detecting the second har- 
monic of the signal from the detector 
amplifier and adjusting the Positor mir- 
ror angle so that this harmonic disap- 


pears. The angle to the horizon is then 
found by measuring the average angle 
of the servoed Positor mirror, a meas- 
urement that can be accurate to within 
±0.1 deg., according to the company. 

Advantages cited by the company for 
this technique are: 

• Relative independence from level of 
radiance, detector responsivitv and am- 
plifier gains (with the exception of the 
need to maintain a 1.5 s/n ratio). 



SENSING HEAD of infrared horizon sensor 
intended to provide Agena D with contin- 

orbit and through other periods of opera- 
tion. Initially, the two identical heads of 

be able to acquire the horizon in 15 sec. 


• Ability to stay on the horizon and 
thus make fast measurements when hori- 
zon angle changes. 

• Ability to track the horizon accurately 
at all altitudes up to the moon as a 
result of the 90-deg. scan range of the 
Positor. 

Each of the horizon sensors being 
made by Advanced Technology Labs 
uses the same basic Positor and seno 
tracking idea, but implements it in a 
different fashion to meet varying re- 

The Orbiting Geophysical Observa- 
torv svstem. for example, is designed 
for: 

• High reliability throughout a one year 
orbital lifetime. 

• Operation from low orbital altitude to 
a region beyond the moon. 

• High null accuracy. 

• Mounting flexibility to avoid obstruc- 
tions in visibility. 

To satisfy these requirements, the 
OGO system consists of four horizon 
trackers, separated into two pairs pack- 
aged in separate castings, located at 90- 
deg. intervals in azimuth around the 
spacecraft’s vaw axis. The trackers 
measure the horizon angle from four 
different azimuth positions. Roll and 
pitch are then computed from any 
three of these by analog computations. 

If any one tracker were to fail, opera- 
tion would continue with what ATL 
describes as undegraded performance by 
snitching the output of the fourth 
tracker into the pitch and roll comput- 
ing circuitry. Or. if the sun floods one 
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Martin Denver knows the importance 
of placing individuals in the right career 
opportunities. It knows the influencing 
factors that attract top qualified person- 

through the development policies and 
procedures that make these factors a 
standard company offer: challenging pro- 
grams • progressive attitudes • excel- 
lent working conditions • rewarding 
compensation • opportunity for personal 
and professional success. 

You will get immediate consideration 
for aerospace assignments in Martin's 
TITAN III program if you qualify in any 
of the following — or related-fields: 
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• TRAJECTORY ANALYSIS 

• PROPULSION SYSTEMS 

• ACOUSTICS 


Send resume to F. A. McGregor 
Manager of Personnel Staffing 
Mail #A-2S1 
P.0. Box 179-A-10 



tracker, the remaining three would suf- 
fice for pitch and roll calculations. 

Total weight of the OGO system is 
1 5.2 lb., incTuding a single 4.2-lb. elec- 
tronic package for all four trackers and 
the pair of dual 4.5-lb. tracker castings. 
Average power requirement is 8.5 w., 

1 1 w. maximum. 

The guiding design factors for the 
Gemini system were minimum weight 
and volume, high null accuracy and 
maximum reliability for periods of two 
to four weeks in orbit. 

A single horizon tracker, mounted on 
azimuth bearings to permit it to sweep 
back and forth in azimuth, will be em- 
ployed in Gemini. By sweeping through 
different azimuth angles, the single 
tracker can measure horizon angles from 
differing azimuth positions. Pitch and 
roll are derived from the single sensor, 
A duplicate installation will be carried 
aboard Gemini, for redundancy; how- 
ever, switchover to the spare would be 
done manually by the astronaut. 

The field of view of the Gemini de- 
vice scans along a 1 60-dcg. sector of the 
horizon while the Positor in the horizon 
tracking servo causes the line of sight 
to track the horizon through 70 deg. 
in the vertical plane. The instantaneous 
azimuth scan angle is shown as the 
angle 6 in the drawing on p. 85. The 
angle 0 is the instantaneous elevation 

When the vehicle is level (yaw axis 
extension corresponding to the local 
vertical) angle 0 will be constant 
throughout the scan. Should the vehicle 
be tilted, the angle 0 will change as the 
azimuth angle <b changes. If the vehicle 
were pitched nose up. the angle 0 will 
diminish as the azimuth angle ap- 
proaches zero deg., increase as the azi- 
muth angle approaches 160 deg. Roll 
and pitch then can be computed by 
processing the time variations in the 
horizon angle as the azimuth angle oscil- 

This sector tracking approach, accord- 
ing to Advanced Technology Labs, pro- 
sides high null accuracy because tilt in- 
formation is derived from a large arc of 
the horizon and from an average of 
many measurements. If one measure- 
ment were in error due to a local anom- 
aly. its effects would be smoothed out 
by averaging it with many correct meas- 
urements. In addition, instrument er- 
rors in horizon angle measurements 
will not produce any errors in pitch and 
roll outputs as long as these errors are 
constant over a single azimuth scan. 

The Gemini sensor will be capable 
of operating in the two modes suggested 
for it early in the program. These are 
the coast and docking phases. In the 
coast mode, when the Gemini vehicle 
may be trying to catch up with the 
Agena booster (and the Gemini inertial 
reference package is turned off), sensor 
outputs will be fed to a control system 



Ground Speed Display 

Ground-speed indicator, when used with 
DME equipment, gives pilot direct display 
of ground speed in knots. "Orbit" mode 

Device weighs 1.7 lb., measures 51 in. dia. 
by 61 in. long. Manufacturer: National 
Aeronautical Corp., Ft. Washington, Pa. 

for fir in» jets to properly orient the 
spacecraft. In the docking phase, the 
sensor must align Gemini to the local 
vertical prior to the docking maneuver. 
The sensor outputs feed into the iner- 
tial package whose gyros correct vehicle 

The Gemini scanner weighs a shade 
under 10 lb., has a null accuracy of 0.1 
deg., will operate between 50 and 900 
naut. mi. with a maximum allowable 
tilt decreasing to 5 deg. at 2.000 naut. 
mi., from 20 deg. in the 50- to 900- 
naut.-mi. range. Initial acquisition time 
(period required by the sensor to ac- 
quire the horizon once power is on) is 
2 min.; re-acquisition, 30 sec. 

The Agena D system employs the 
same sector tracking approach as the 
Gemini sensor but its hardware must be 
able to operate: 

• In space while Agena engines are 
firing and causing high vibrations. 

• With high accuracy from low alti- 
tudes up to synchronous altitudes. 

• With high null accuracy over a wide 
temperature range. 

Although pitch and roll can be ob- 
tained from a single tracker head and its 
associated electronics package, an addi- 
tional tracker head will be used for im- 
proved accuracy and acquisition capabil- 
ity and for redundancy. If one-half of 
the dual system fails, the other is suf- 
ficient to continue operating with only 
a slight degradation in over-all system 
performance. The dual system weighs 
24 lb.; its optics have a 1 x 2-deg. field 
of view. The detector is a germanium- 
immersed thermistor bolometer. 

The null accuracy is ±0.1 deg. in- 
cluding anticipated horizon anomalies. 
Initial acquisition time is 15 sec., re-ac- 
quisition time is 2 sec. Scale factor ac- 
curacy is 3%. 
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AIRBORNE ELECTROSTATIC GYRO, miniature version of electrically suspended gyro now being tested by Navy for use in Polaris sub- 
marines, is prototype of units which Honeywell mil build for complete airborne inertial navigation system for Air Force flight tests. Photo 
at right shows gyro being installed in special 32,000 lb. two-axis test table specially designed to provide accuracy and rigidity needed to 
measure electrostatic gyro's small drift rate. 


Inertial System Uses Electrostatic Gyros 


By Philip J. Klass 

The first airborne inertial navigation 
system to use electrostatic gyros is now 
under development by Honeywell, with 
delivery scheduled for the summer of 
1965 to the USAF's Avionics Labora- 
tory in Dayton. 

The Navy currently is evaluating 
I Ioneywell electrostatic gyros for use as 
a precision heading monitor in Po- 
laris submarine guidance. While a 
Navy spokesman says "we’re not quite 
out of the woods yet,” he believes that 
current problems will soon be solved. 

Thus the electrostatic, or electrically 
suspended, gyro which once was consid- 
ered a laboratory curiosity whose prob- 
lems were as great as its potentialities, 
has nearly come of age. 

Full System 

The full inertial system which Honey- 
well’s Florida Aeronautical Div. is de- 
veloping for airborne tests, under a 
$ 1.8-million contract, will use a stabi- 
lized platform mounting two miniature 
electrostatic gyros. Their spinning 
spheres measure only 1J in. in diame- 
ter, compared with the 3-in. dia. of the 
Polaris units. The gyros will be built 
by the Aeronautical Div. in Minne- 
apolis under a separate USAF contract. 


Tire remainder of the system, to be 
built at St. Petersburg, Fla., will in- 
clude three pendulous accelerometers 
of the pulse-rebalancing type and a 
digital computer originally developed 
for a classified Air Force program. 

The concept of a spinning metal 
sphere suspended entirely by electric 
fields, without bearings or other me- 
chanical sources of disturbing torques 
to cause drift, was first proposed in 
1954 by Dr. Arnold N'ordsieck at the 
University of Illinois. Honeywell has 
been working in the field since 1956 
under both Navy and Air Force spon- 

The gyro consists of a beryllium 
sphere which is supported in a vacuum 
by electric fields generated by six or- 
thogonal electrodes. The sphere is set 
to spinning bv means of a rotating mag- 
netic field which interacts with the 
sphere at speeds of about 24,000 rpm. 
Once it is up to speed, the magnetic 
power is shut off and the sphere con- 
tinues to spin for five hours or days 
before it loses sufficient speed to re- 
quire spin-up (AW Feb. 6, 1961, p. 85). 

The gyro element itself is extremely 
simple, suggesting that it should be 
long-lived. However, this inherent sim- 
plicity requires more external complex- 
ity than a conventional gyro in the 


fonn of an ion-gage ion-pump to main- 
tain the vacuum and an extremely sta- 
ble power supply for the field elec- 
trodes. Additionally, because the sphere 
has no physical connection to its cer- 
amic case, as with a conventional gyro, 
it requires a more complex optical sen- 
sor to detect relative displacement of 
case and sphere. 

Low Drift Rates 

In return for this increased over-all 
complexity, the electrostatic gyro pro- 
vides extremely low drift rates. While 
exact figures are not releasable for se- 
curity reasons. Honeywell’s Ronald E. 
Johnson said drift rates are “one to 
two orders of magnitude better than 
. . . conventional gyros,” in a paper de- 
livered at the recent Guidance and 
Control Conference sponsored by the 
American Institute of Aeronautics and 
Astronautics held in Cambridge, Mass. 

The gvro is particularly attractive for 
spacecraft use because the low-g envi- 
ronment greatly reduces the power re- 
quired to support the gyro and maintain 
its internal vacuum, Johnson pointed 

Where present electrostatic gyros 
designed for airborne use consume 
about 20 w. of power for sphere sus- 
pension, readout and vacuum system. 
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ENGINEERS 


solve tomorrow's 
tactical weaponry 
problems 

HONEYWELL 


Honeywell’s Ordnance Division in suburban Minneapolis recognizes the 
importance of tactical armament in tomorrow's weaponry and is seeking 
seasoned engineers who are no longer challenged by today's state-of- 
the-art. 

The division's growing engineering department is working, under 
contract, with key agencies in all services to conceive and design 
systems and hardware for ground launched weapons, helicopter and 
aircraft armament, reconnaissance and surveillance systems. 

To solve the multiple and complex technical problems of new 
weaponry, the Ordnance Division must immediately expand its capabili- 
ties in target identification (radar, IR, TV), small rocket propulsion, small 
rocket and projectile guidance, stability and control, fuzing and many 
other disciplines. 
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he estimated this figure would be only 
1 to 3 w. for a spacecraft application. 

While the electrostatic gyro is rela- 
tively simple in concept, there are many 
difficult practical problems which must 
be solved to make it a practical device. 
One is the problem of manufacturing 
the beryllium sphere to the required 
precision, measured in millionths of an 
inch. During fabrication the hollow 
sphere is fonned with a slight elonga- 
tion along its spin axis such that it will 
become perfectly spherical when rotat- 
ing at high speed. 

Maintaining the vacuum within the 
gyro case to the required level, to pre- 
vent arc-over between field electrodes 
and viscous drag on the sphere, is rel- 
atively easy in the laboratory but far 
more difficult when the vacuum pump 
must be miniaturized for airborne or 
spaccbornc use and designed to with- 
stand the more rugged environment. 

Tire vacuum level within the gyro 
case is monitored and maintained bv a 
combination ion gage and ion pump. 
Johnson said at the AIAA conference. 
A hot filament within the case ionizes a 
portion of the air within the case. These 
ions are accelerated by a grid to a 
collector that measures the ion current 
level which is a function of the vacuum 
level. Removal of this ionized gas serves 

Because the electrostatic gyro has no 
gimbals, and hence no gimbal-lock prob- 
lems, it can be used in a strapped-down 
type inertial system as well as the more 
conventional configuration using a sta- 
bilized platform. When used with a 
platform (gimbaled). displacement of 
the case relative to the spinning sphere 
is measured bv means of an optical pick- 
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off which views a pattern at the polar 
region (near spin axis). This provides an 
analog-type signal proportional to the 
magnitude of displacement. A second 
optical pick-off which views a pattern 
along the sphere’s equator provides an 
analog “sense" signal which indicates 
direction of displacement. 

For use in a strapped-down configura- 
tion, three orthogonal optical pick-offs 
are required, two of which will view the 
rotor pattern during rotation of the spin 
regardless of its orientation with respect 
to the case. A pattern is applied to the 
sphere which extends at least 45 deg. 
either side of its equator. The time in- 
terval between the instant when two 
lines pass under the optical pick-off de- 
pends upon the position of the rotor 
relative to the case. By using this time 
interval measurement from any two of 
the three optical pick-offs, the (external) 
guidance computer can determine the 
position of the sphere’s spin axis with 
respect to the gyro case, Johnson ex- 

Honevwcll has accumulated more 
than 3.000 hr. of ground test time on 
experimental electrostatic gyros designed 
for airborne use. 
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► Microcircuit Sales Behind Predictions 
—Estimates of factory sales of semicon- 
ductor microcircuits for the second 
quarter of 1963 fail to show an antici- 
pated large upswing over the previous 
period, possibly because of incomplete 
reporting by the industry and/or ship- 
ping difficulties by some vendors. Unit 
sales for the quarter (April-Junc) were 
70,565. up about 9.4%, while dollar 
sales for this volume were S2.451.003, 
up only 0.8%, according to figures com- 
piled by the Electronic Industries Assn. 
Comparable quarterly unit and dollar 
figures arc unavailable for 1962. Year- 
to-date semiconductor microcircuit sales 
are now S4.720.813, as against $5,782,- 
319 for all of 1962. These would indi- 
cate that dollar volume for 1963 will 
exceed last year’s despite the decline in 
average unit price, reflecting a growing 
market. But sales volume may not be as 
large as predicted by more conservative 
industry estimates. 

► USAF to Test Aerospace Flight Data 
System— Rocket sled and flight tests of 
an integrated aerodynamic and inertial 
flight data system for control of ad- 
vanced vehicles will be conducted 
within the next year by the Air Force. 
Flight tests probably will be aboard the 
North American X-l 5. The system was 
made by Litton Systems for USAF’s 
flight control laboratory at Aeronautical 
Systems Div. Besides a lightweight in- 


ertial platform and a special hypersonic 
air data probe for gathering data during 
re-entry, the system will include a digi- 
tal computer capable of performing 
more than 30 million additions or sub- 
tractions a minute. The computer has 
three memories— a non-destructive core 
system storing 6,144 25-bit words, a 
1,024-word destructive or scratch pad 
core memory and an unusual 15-word 
tunnel diode memory, a fast-access unit 
for obtaining intermediate answers. 
Weighing 152 lb., the computer occu- 
pies 3J cu. ft. including airborne input/ 
output equipment and power supply. 
Add and subtract times are 2 microsec.. 


multiplication requires 29 microsec., 
division time is 52 microsec. 

► ITT Acquires Gilfillan— International 
Telephone and Telegraph Corp. will 
acquire the assets of Gilfillan Corp., 
subject to approval of the boards of di- 
rectors of both companies and to the 
stockholders of Gilfillan, a manufacturer 
of Navy, Marine and commercial radar. 

► Signed on the Dotted Line— Among 
contracts recently awarded to avionics 

• Lockheed Missiles &• Space Co. will 
develop and test instruments to be car- 
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Trajectory analysis, directly affecting pay- 
load capability, is vital to any satellite 
flight. As Lockheed Missiles & Space 
Company is responsible for the orbiting 
of over 60% of all U.S. satellites, consider- 
able effort has been given to the study of 
vehicle dynamics-performance problems. 

The result: Many trajectory problems 
are being solved routinely through the use 
of automated computer programs. Some 
of these in use at Lockheed are: Optimal 
trajectory shaping programs, maximizing 
payload weight capability for a given set 
of mission parameters • Targeting pro- 
grams for specific configurations, which 
automatically develop ascent trajectories 


and orbit ephemerides . Automated tra- 
jectory programs for generating disper- 
sion analyses needed to establish propel- 
lant margins and expected injection errors 
• Post-flight analysis programs which 
establish the actual subsystem flight per- 
formance characteristics. 

As missions become more complex and 
demanding in terms of payload capability, 
accuracy requirements and mission flex- 
ibility, the sophistication of ascent and 
orbital systems increase, demanding 
greater detail of trajectory and perform- 
ance analysis. Engineers and scientists at 
Lockheed are continually expanding their 
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Dept. M-50A, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 
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engineers, other important openings exist 
for specialists in: Laser research • Bio- 
astronautics • Guidance and control • 
Operations Research - Trajectory analysis 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys. Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED ...IN TRAJECTORY ANALYSIS 

Automation of highly complex trajectory programs 




Moving-Map Color Display for Cockpit 

Moving map display in color, projecting onto a S-in.-dia. screen for cockpit mounting, shows 

Hon. Pilot can select either lri.OOCMIOO or 1:500.000 scale factor. Color photo of con- 
vcntional navigation chart is stored on 35-mm. film which automatically moves as aircraft 

cm Hemisphere north til equator. Display (center) weighs 10 lb., while associated analog 
computer (right), which provides dead-reckoning, weighs 12 lb. Control head (left) weighs 
about 2 lb. Displav. developed bv CompuHng Devices of Canada. Ltd.. Ottawa, has been 
tested by Royal Air Force and is being demonstrated in U. S. to military and aircraft firms. 


ried aboard Gemini spacecraft to meas- 
ure radiation dosages. Contract is from 
Air Force's Space Systems Div. 

• General Electric, Missile &• Space Ve- 
hicle Dept., will conduct research on a 

crator under a S97.S17 contract from 
NASA's Lewis Research Center. 

• Lear Sicgler, Inc., will manufacture 
test equipment, control amplifiers, servo 
actuators and relay assemblies for the 
Navy’s QII-50C anti-submarine drone 
helicopters under contracts of nearly 
S2.5 million from Gvrodyne Co. 

• Ryan Aeronautical Co., San Diego, 
will build radar altimeters for Navy 
hydrofoil ship to be used to provide 
height information on ship's autopilot. 

• Sperry Rand's Univac Div. will de- 
velop system for testing experimental 
multifunction array radar (MAR) being 
developed bv Svlvania for Armv's Nike 
X anti-ICBM ‘ missile system, under 
S2. 5-million contract. Univac system, 
consisting of a computer and input-out- 
put device, will control scanning and 
timing of the system as well as data 
processing and recording of test data. 

► Syncom Surpasses Relay 1— Syncom 2 
has accumulated a total of 320 hr. of 
communications test time within two 
months after it was launched, ncarlv 
50% more than 220 hr. of communi- 
cations test time obtained with Relay 1 
which was launched nearly nine months 
ago, pointing up the higher work load 
imposed on a synchronous satellite which 
remains within view of its ground ter- 
minals. World’s first three-continent 
telephone conversation was conducted 
on Sept. 13 using Syncom 2 to inter- 
connect Africa to South America via 
North America. 


► New Optical Modulator Reported- 
International Business Machines Corp. 
scientists have discovered that europium 
orthosilicatc is 10 times as effective in 
rotating plane of polarization of light 
when subjected to magnetic field as any 
previously known modulator material. 
Material, which shows a Verdet con- 
stant of 2.5 min. of arc rotation per 
centimeter thickness per oersted of field, 
is highly transparent to red and yellow 
light and is ferromagnetic at low tem- 
peratures. Europium orthosilicate is 
easy to handle and chemically stable, 
IBM reports. Research effort con- 
ducted by IBM was partially sup- 
ported by Air Force's Office of Scien- 
tific Research. 


► New Type Capacitor Developed — 
Metallized- polycarbonate, stripped lac- 
quer film capacitor, with low-loss char- 
acteristics close to those of polystyrene 
or mica units, but many times smaller 
in size and operable over a wider tem- 
perature range, has been developed by 
Bell Telephone Laboratories. Device, 
which measures A in. dia. x IS in. long 
in 50 v.d.c., one microfarad size, can be 
operated over temperature range of 
— 7SC to 125C, with temperature co- 
efficient of 50 ppm deg. C. Capacitor 
exhibits self-healing properties when 
damaged by excess voltage. BTL re- 
ports. Western Electric Co. is devel- 
oping production techniques, under 
Army Signal Corps contract, to fabri- 
cate the new type capacitor which in- 
volves depositing thin film of aluminum 
on a fragile polycarbonate resin devel- 
oped bv Tennessee Eastman Co. 

► High-Field Cryogenic Magnet Built— 


Specialized 
Equipment 
Overhaul and Repair 

(Any manufacturer ) 

■ Lear Siegler Service. Inc. has over 100.000 
square leet ot shop space and 750 trained tech- 
nicians to Service your reparable items — 
regardless ol manufacturer. Capabilities in- 
clude electronic, communications, gyroscopic 
instruments, electro-mechanical and hydraulic 

Shop facilities include a wide ranged special- 
ized test equipment, super "clean rooms,” and 
Government-approved storage areas. All LSSI 
technicians are thoroughly experienced incom- 
pliance with Government and commercial 
specifications. Resident military inspection. 

It your responsibility includes overhaul and 
repair of precision electronic or mechanical 
components; if you insist on quality workman- 
pricing — consult LSSI specialists. For details, 
write: Director ol Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

3171 S. Bundy Dr., Santa Monica, Calif 
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An air-core cryogenic magnet wliicli 
develops a magnetic field or up to 70,- 
000 gauss with total power consumption 
of 9 kw., has been developed bv Na- 
tional Bureau of Standards. The coil, 
wound with high-purity aluminum foil 
and cooled to liquid hydrogen tempera- 
ture. provides a cryogenic “workspace" 
which is 2.18 in. in diameter, NBS 


► Electronic Component Sales Up— Fac- 
tory shipments of electronic compo- 
nents by U. S. manufacturers during 
1962 arc estimated at S3.9 billion, an 
increase of 8% over previous year, ac- 
cording to Commerce Department's 
Business and Defense Services Admin- 
istration. Major increase was reported 
in power and special tubes which were 
up 10% over 1961. according to Com- 
merce Department figures. 

► 3-D Magnetic Guidance Proposed— 
Self-contained navigation system ca- 
pable of providing three-dimensional 
guidance based on measurement of 
vehicle velocity with respect to earth’s 
magnetic field, will be described in 
Naval Research Laboratory Report 59S7 
to be issued soon. Technique reportedly 
does not require prior knowledge or 
map of the magnetic field because sys- 
tem measures induction of the field as it 
operates. No stable platform is required 
and all measurements arc made with 
respect to the vehicle, then transfonned 
into earth coordinates. 

► Spacecraft Solar-Cell Optimization- 
Procedure for optimizing the output 
and orientation of solar cell panels on 
an interplanetary spacecraft which has 
no automatic controls for orienting 
panels toward the sun, is described in 
recent Technical Note D-1S46 prepared 


by Grady B. Nichols, Goddard Space 
Flight Center. 

► Microcircuit TV Camera— Television 
camera which weighs only 27 oz., oc- 
cupies 50-cu.-in. volume and consumes 
4 watts of power has been developed by 
Wcstinghousc Electric’s Defense Cen- 
ter. With further development the size 
may be cut by 50%, company says. 
Miniature TV camera has an electro- 
static vidicon tube and makes wide use 
of microcircuitry. A binary count-down 
synchronizing generator provides stand- 
ard interlaced scanning of 525 lines. 

► Pot|iourri — The USS Independence 
has become the second Navy attack air- 
craft carrier to be outfitted with an 
Autoneties shipboard inertial navigation 
system, used primarily to set initial 
starting coordinates and velocity infor- 
mation into aircraft inertial systems. . . . 
Strategic Air Command’s KC-1 35 flying 
command posts will be outfitted with 
automatic dialing-switchboard provid- 
ing four six-party conference circuits 
which can be combined to provide 24- 
party conference. Electronic Communi- 
cations, Inc. is prime contractor and 
systems integrator. . . . Autoneties re- 
ports it has succeeded in growing single 
crystals of silicon on sapphire substrate 
through chemical deposition process. 
Lear, Mclpar and Svlvania also have 
reported progress in thin-film deposi- 


► On the Corporate Checkerboard— 
Mclpar. Inc., Falls Church, Va., has 
announced its entry into the semicon- 
ductor microcircuit field and reports it 
is in pilot production on a single 
NAND gate, dual NAND gate, an op- 
erational amplifier and flip-flop circuit 
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Omnidirectional Airborne VHF Antenna 


Commercial-military o d rcct I b e VI IF antenna. SCA-10. which employs 
etched circuitry as radiating element and matched circuitry, is suitable for 116-152 me. 
range with voltage standing wave ratio of 2.0:1. Enclosed in glass-fiber dorsal fairing, 
shaped for optimum aerodynamic characteristics, entire antenna assembly weighs VA lb„ 
measures less than 12 in. in height, 11* in. across the fin at its base. Power input is 125 
w. Etched circuitry patterns are visible (left) before antenna is enclosed in fo3ined plastic 
within dorsal (right). Antenna is designed to meet requirements of FAA’s Technical Sere- 
ice Orders C-37B and C-38B. Manufacturer is Stoddart Aircraft Radio Co., Inc., a sub- 
sidiary of Tamar Electronics. Inc., Hollywood, Calif. 


Who has some 
very good California 
openings? 


Ampex 


If you qualify, you'll find it rewarding to 


SOLID STATE circuit designer. Must have 
a BSEE; two to six years experience in in- 
strumentation. video, audio and pulse circuit 
design; and knowledge of transistorized 
power supplies and electro/mechanical 
closed loop control servos. 

ELECTRO/MECHANICAL DEVELOPMENT 

engineer. Must have a BSEE or advanced 
degrees. Two to six years experience and 
aptitudes in data acquisition, transducers, 
modulation techniques, telemetry, data stor- 
age handling and digital recording systems. 
development engineer. Must have a de- 
gree in electrical engineering, physics or en- 
gineering physics. Must be able to supervise 
the conception, analysis and experimenta- 
tion of new high-speed servo mechanisms 
and control devices, electro/mechanical 
accessing digital memories, or advanced 
circuit designs for feedback amplifiers and 
control electronics. 

DIGITAL DESIGN engineer. Must have a 
degree in electrical engineering and have 
experience in circuit design for digital appli- 
cations, specifically: high -speed switching 
circuits, ferrite core memory circuitry, or 
control circuitry for high performance, servo 
controlled tape transports. 
mechanical ENGINEER. Must have BSME 
or advanced degrees, two to six years experi- 
ence in electro/mechanical instrumentation. 
Must have aptitudes for developing or manu- 
facturing high precision rotatingmechanisms. 
such as: linkages, air bearings, clutches, 
brakes for sophisticated tape transports. 
physicist. Must have PhD in physics and 
up to eight years experience leading theore- 
tical and experimental studies in magnetic 

fine particles, solid state materials or elec- 




e San Franciscr 


work with ultra-modern research and engi- 
neering facilities. You'll find stability: nearly 
all of the multi-million dollar development 
I programs are company sponsored. And you'll 
be surrounded by the exciting projects of 
the world leader in magnetic recording tech- 
nology— from core memories to home re- 
corders and everything in between. 


For prompt action 
send a letter and resume to 
Mr. Charles A. Moody, 

Office of Scientific Placement, 
Ampex Corporation, 401 Broadway, 
Redwood City, California. 

An equal opportunity employer. 
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For today's instrumentation applications, a 
demand exists for increasingly longer-wearing 
tapes. Ampex decided to meet the demand. 
Result? Two totally new instrumentation tapes 
formulated to meet A and B oxide MIL-SPEC 
and to provide longer wear characteristics. Not 
only do these new tapes offer far longer wear 
but also far superior performance. For exam- 
ple: Both new tapes are conductive and anti- 
static. They have less tendency to attract foreign 
particles. This makes for clean operation as 



well as longer life. Due to the uniformity of 
the new formulation, the occurence of dropouts 
is minimized. The new Ampex A and B oxide 
tapes provide higher resolution and improved 
general output characteristics. And each is 
application engineered. All this adds up to ex- 
cellent performance, outstanding reliability. 
It has to add up to that. That’s what Ampex 
set out to do. For more information write to 
Ampex Corporation, Redwood City, California. 
Sales and service offices throughout the world, 



Engineers and Scientists 

YOU CAN 

INVEST YOUR FUTURE 


WHERE 

Research 

Programs 

ARE 

Gming 

As part of this growth our 
new 45-acre Research Center 
is scheduled for occupancy by 
mid-year. Join us here where 
there is a future for you sec- 
ond to none. Here our proj- 
ects include Rockets . . . Nu- 
clear Products . . . Nuclear 
Research . . . Avionics Re- 
search . . . Operations Re- 
search . . . Systems Research 
. . . Cryogenics Research . . . 
Mathematical Research . . . 
Material Sciences Research 
. . . and scores more inter- 
esting long-range projects, 
as well as the production of 
Giant C-141 jet transports 
. . . Intercontinental C-130 
turbo-prop transports . . . 
JetStar passenger craft . . . 
and “Hummingbird” type 
VTOL aircraft. 



This is a plastic "man" filled with a body tissue equivalent fluid, 
with sensors located at various depths to determine the depth dose 
profile as related to specific critical body organs. 


Openings in the fields of: Aircraft Structures (Basic Loads. Strength Analysis, 
Fatigue Analysis. Ground Dynamics. Weights) . . . Flutter and Vibration . . . 
Sound and Vibration . . . Aircraft Research Engineering . . . Flight Test 
Engineering . . . Aerodynamics . . . Operations Research . . . Preliminary 
Design . . . Reliability. 


Send complete resume, in confidence, to: Thomas I. Thrasher. Professional 
Employment Manager. Lockheed-Georgia Company, 834 West Peachtree 
Street. Atlanta 8. Georgia, Dept. LL-7S. 

Lockheed-Georgia Company 

A Division of Lockheed Aircraft Corporation 


West Ford Report Notes Bit-Rate Falloff 


By Roderick D. Hibben 

Peak transmission rates of 50,000 
bits/sec. of digital data and 20,000 
bits/sec. of voice information were 
achieved during the Project West Ford 
space communications experiment, ac- 
cording to Massachusetts Institute of 
Technology’s Lincoln Laboratory (AW 
May 20, p.' 34). 

Test results obtained over the past 
four months were reported last week by 
Walter F,. Morrow, Jr. of Lincoln Labo- 
ratory at the International Scientific 
Radio Union (URSI) meeting being 
held at Tokyo. 

Peak transmission rates were attained 
only during the early days which fol- 
lowed formation of the orbiting dipole 
belt. 

The orbiting dipole belt of copper 
needles formed completely about June 
18, forty days after the dispensing 
mechanism ejected them. 

T ransmission of information has now 
decreased to about 1,000 bits/sec. 

The communications experiment was 
carried out between two ground stations. 
Camp Parks at Pleasanton, Calif., and 
Millstone Hill, Westford, Mass. 

The dispensing package containing 
the copper dipoles embedded in naph- 


thalene was carried as an auxiliary ex- 
periment on the May 9 launch from Pt. 
Arguello, Calif. A delay in the launch 
caused uneven heating of the dipole 
dispenser. As a result, dispersal of the 
copper filaments was less than optimum. 
Recent radar measurements indicate 
that only half of the dipoles acted as 
useful X-band scattered. 

Radar observations of the dipole belt 
were made from each ground station 
with the communication transmitters 
operating in a pulsed mode. A 300- 
microsec. pulse with 10:1 linear FM 
pulse compression allowed radar range 
resolution of about 3 mi. Each ground 
station was equipped with a 60-fL 
parabolic reflector. Camp Parks trans- 
mitted on 8,350 me. with 40 kw. of 
power. Millstone Hill’s output was 20 
kw. on 7,750 me. Low-noise preampli- 
fiers reduce the RF system’s noise tem- 
perature to approximately S0K. 

Three types of communication experi- 
ments were carried out. They were: 

• Digital data transmission. 

• Voice transmission. 

• Teletype communication. 

Digital communication through the 
orbiting needles system (Dicon) trans- 
mitted data at rates up to 50,000 bits/ 
sec. In this system, modulation is ac- 


complished by frequency shift keying 
(FSK). Sixteen pairs of frequencies 
combine to reduce the multipath and 
selective fading effects. 

nixing frequency to time recovery and to 
provide automatic frequency control of 
the received signals. 

Keying rates can be varied from 500 
bits/sec. to 50,000 bits/sec. in the 
Dicon system. Each Dicon word con- 
tains 17 pulse intervals. 

The sequential coding technique 
called Seco (AW June 24, p. 107), 
designed for use with the Dicon modu- 
lation/demodulation system, was not 
tested as had been planned. 

Voice and teletype transmissions 
were made with 60-kc. wide noise-band 
signals. This permitted frequency diver- 
sity to overcome signal fading. 

Voice transmissions employed 16 
noise bands keyed one at a time at a 
5,000-bit/sec. rate. This produced a 
pulse-code modulated signal with 4 bits 
of amplitude information and a 2,500- 
cps. bandwidth. The 60-kc. noise band- 
width was several times the coherent 
bandwidth which was set by the multi- 
path dispersion of the radio signals in 
the dipole belt. 

Teletype was transmitted by binary 
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What does our background in inertial guidance have to do with pickles? 


When the first Pershing battalion was formed it decided 
on the slogan, "every Pershing in the pickle barrel." And 
when the troops fired their first three rounds from 
Cape Canaveral, do you know what was reported to the 
commanding officer? “Mission accomplished. Three 


rounds in the pickle barrel. Pershing, sir." 

The whole point being that we'll take some of the credit 
for the uncanny accuracy of the Army's Pershing, since it 
was our inertial guidance system that put the Pershing in 
the pickle barrel. 


That is not the extent of our inertial guidance capability. 

For NASA's Marshall Space Flight Center, we are building 
the inertial guidance platform for the Saturns Cl, CI-B and 
CV. This platform features our air bearing gyros and 
accelerometers, as does the platform for the Pershing. 


Take our broad capability. Add our facilities, our quality 
control, our inventiveness and ingenuity, our reputation for 
in-flight reliability. What you wind up with is a second-to- 
none combination to satisfy your inertial guidance needs. 
Write us in Teterboro, New Jersey, for further information. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 
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frequency shift keying that used two of 
the 16 noise channels in the voice com- 
munications equipment. 

Transmission of digital data was 
gradually increased from low to high 

Maximum bit rate for each chan- 
nel was established when its error rate 
reached one bit per thousand. 

Heat from the sun caused the naph- 
thalene in the dispensing package to 
sublime gradually over a 24-hr. period 
following launch and insertion of the 
package into orbit. This permitted the 
dipoles to be ejected with a distribution 
of velocities. 

Four rotating cylindrical dispensers 
about 3-in. high and 41 in. in diameter 
were used because a single long dis- 
penser might have produced uneven dis- 
persal of the dipoles. The dipoles were 
packed with their length aligned with 
the cylinder axis in four decks each J-in. 
high. 

The four dispensers and a fifth two- 
deck dispenser were equipped with a 
battery-powered telemetry system and 
ejected from the space vehicle at about 
8 ft./sec., spinning about the cylinder 
axis at 400 rps. The dipoles were re- 
leased from each dispenser with a veloc- 
ity of about 9 ft./sec. with a 400-rps. 
spin rate. During the dispensing process, 
the radius of each dipole deck decreased 


DEFENSE CONTRACT AWARDS 

THIRD FISCAL QUARTER SUMMARY— 1963 


Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the third fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the fourth fiscal quarter 1962; 
first fiscal quarter 1963; and second fiscal 
quarter 1963. 

Reports are available on an individual request 
basis in the following system areas: 

Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 
Services 

Electronic Warfare 
CBR Warfare 
Communications 
Missiles & Space 

Basic Research 

Miscellaneous Components & Sub- 
Assemblies 

Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 
AVIATION WEEK & SPACE TECHNOLOGY 
RESEARCH DEPARTMENT 
330 West 42nd Street, 

New York, N. Y. 10036 


S Aviation Week • 

& Space Technology 

A McGraw-Hill Publication 
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MULTI-MILLION 

DOLLAR 

FLORIDA 

EXPANSION 

CREATES 
NEW OPPORTUNITIES 
FOR ENGINEERS 

Consistently Pratt & Whitney Air- 
craft invests in America's future. 
Latest such investment is a new 
multi-million dollar firing bay for 
the Florida Research and Develop- 
ment Center. Here engines with 
thrust ratings up to 50,000 pounds 
will be operated on exotic fuels. 

At this 7000 acre Florida center, 
creative development work is con- 
stantly in progress on advanced 
propulsion systems such as the 
J-58 and RL-10. The latter was the 


nation's first successful liquid hy- 
drogen engine and will power both 
Centaur and Saturn S-IV space 
vehicles. 

Equally important space age proj- 
ects are in process at Connecticut 
facilities. These include develop- 
ment work on the propulsion sys- 
tem for the TFX tactical fighter; the 
fuel cell for Apollo; and the SNAP- 
50 nuclear reactor for deep space 
probes. 

CHALLENGING ASSIGNMENTS 
ARE AVAILABLE IN... 

Thermodynamics 
Vehicle Systems Design 
Mechanical Design 
Fluid Mechanics 

Turbojet 4 Rocket Control Systems 

Air-breathing 4 Rocket Propulsion 
Concepts Evaluation 
Stress Analysis-Vibrations 
Experimental Test 
Component Development 
Instrumentation and Electronics 
Heat Transfer 


and with it the dispenser velocity so that 
a distribution of velocities was attained. 
Generation of the dipole belt resulted 
from the difference in velocity of each 
individual dipole. 

Radar measurements made by Lin- 
coln Laboratory showed that tlic belt 
thickness has increased from 15 to >5 
mi. since its formation. Out-of-plane 
thickness changed very little over this 
time, according to the laboratory. 

Solar radiation pressure and changes 
in the earth's gravitational field de- 
creased the perigee by 180 mi. as of 
Aug. 7. This was within 8 mi. of the 
value predicted by Lincoln Laboratory. 

Smearing of the radio signal frequen- 
cies as they arrive at the ground station 
as a result of Doppler effect was investi- 
gated as part of tne West Ford project. 
In this case, the smearing stems from 
complicated dipole motion through the 
area common to the two intersecting 
radar beams. 

Reflecting strength of the copper 
needles limits bit-rate in the West Ford 
passive satellite-relay communications 

Liquid Gas Coolants 
Studied for Dyna-Soar 

Washington— Air Force Office of 
Scientific Research and Boeing arc 
studying the possible use of liquid gases 
as re-entry coolants to replace the metal 
heat shield on advanced X-20 Dyna- 
Soar. 

Tests conducted at the Arnold Engi- 
neering Development Center, Tulla- 
homa, Tenn., indicate that liquid 
helium and liquid freon 13 would re- 
duce re-entry heating by 25 to 50%. 

Most work so far was based on dif- 
fusion of tlie gas over the nose and lead- 
ing edges of the spacecraft from a quar- 
ter or half-in. hole in the nose. It has 
been estimated that only 0.5 lb. to 
2 lb. of gas would be required. 

Boeing is now processing and analyz- 
ing data provided by the Air Force. In 
addition. Dr. Paul C. Libby of the 
Brooklyn Polytechnic Institute is in- 
vestigating ejection of liquid gases from 
porous ceramic materials that also would 
serve as a cap to protect the nose of the 
X-20 from re-entry heat. This work is 
being done under a contract from AF 
Flight Dynamics Laboratory, Dayton, 
Ohio. 

Dr. E. R. G. Eckert of the Univer- 
sity of Minnesota was an early exponent 
of heat transfer through use of gases re- 
leased into the laminar boundary layer. 

Presently planned heat protection for 
the X-20 will be provided by a radiation 
conductive shield covering the wind- 
shield and front quarter windows of the 
spacecraft until after re-entry. Use of a 
gas coolant would both save weight and 
improve visibility during re-entry. 
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Depending on your preference, write either Florida or Connecticut: 

CONNECTICUT 

Mr. P. D. Smith 
Pratt & Whitney Aircraft 
East Hartford 8, Conn. 


Pratt & Whitney Pi reran: 

u 


WHO'S WHERE 


(Continued from page 23) 

Changes 

Richard E. Tuck, director of operations 
research for the Washington Research 
Center of Technical Operations Research, 
Washington, D. C. 

Dr. James C. Wiltse, director of ad- 
ditions, Inc., St. Petersburg. Fla., and Frank 
J. Ocnaschck, director of radio frequency 
engineering. 

Dr. George R. Arthur, director of pro- 
development. ITT Federal Labora- 
. Nutley. N. J. Formerly, Dr. Arthur 
as manager of Manned Systems Engineer- 
ig Operations for GE’s Missile and S[ 


grat 


Div. 

George A. Peck, general manager. Elec- 
tronic Equipment Div., McDonnell Aircraft 
Corp., St. Louis, Mo. 

Capt. William D. Bonvillian (USN. ret.), 
business planning manager, N'orden Div. of 
United Aircraft Corp., Norwalk, Conn. 

Dr. Gordon Ferric Mull, Jr., director of 
research, Research and Engineering Dept., 
Baird-Atomic, Inc., Cambridge, Mass. 

John Donald Durand, assistant director. 
Industry Planning Service for Procurement 
and Finance, Aerospace Industries Assn., 
Washington, D. C. Also: Charles Spence, 
staff assistant, Utility Aircraft Council, A1A. 

I. T. Burney, manufacturing manager, 
Wcstingliousc Cryogenic Systems Dept., 
Pittsburgh, Pa. 

Stirling E. Babcock, director of advance 
program development. Hydro-Aire Div. of 
Crane Co., Burbank. Calif. 

Clifford Drown, director of the newly 
formed market requirements staff, The Boe- 
ing Co., Seattle, Wash. 

Eugene R. Foxworthy, director of avia- 
tion sales. The Bendix Corp.. Detroit. Mich. 

Dr. William M. Mueller, 


.. Los 


C Div. 
les, Calif. 


and dev. 


llighstrct 


x Angeles, Calil 

Dr. C. II. Sutcliffe, u 
formed Microelectronics Operation, 
dale- Div. of Philco Corp., Lansdale. 

W. W. Minks, sales manager-helicopters, 
and J. L. Thorne, sales manager-hovercraft, 
Westland Aircraft Ltd., Somerset. England. 

istrafion, Ling-TcmcmVoiiriit.' Inc.’. Dallas. 
Tex., and M. M. Hawes. Jr., corporate direc- 

Dr. Karl M. Houghton (USAF. ret.) has 
joined the Advanced Space Technology 
Dept.. Douglas Aircraft Co.'s Missile & 
Space Svstcms Div,. Santa Monica. Calif. 

W. Joseph Eaton, chief engineer. Cali- 
fornia Div. of Mcnaseo Manufacturing Co., 
Burbank. Calif. 

Walter Glover, sales manager. Space C 
nance Systems, Inc.. El Scgundo, Calif. 

Harold M. Gordy, corporate manager of 
reliability and quality control, Gia 
Controls Coro.. Duarte. Calif. 

Frank E. Greene, manager, Defense 



APHASIC APOLLO? 


Not a Chance with the all solid-state high-reliability transponder 
being developed by the engineers of Motorola’s Military Electronics 
Division. This phase-coherent receiver-transmitter is only one of a 
multitude of exciting aerospace equipments now being developed in 
Phoenix. 

Motorola offers numerous opportunities to engineers and space 
scientists of demonstrated capability: 


Specific opportunities are: 
Antennas and Propagation 
Solid State R. F. 

Microwave Techniques 
Missile and Space 
Instrumentation 

Operational Support Equipment 
Integrated Circuitry 
Reliability Analysis 
Parts Reliability 

Reliability Program Coordination 


Data Acquisition, Processing 
and Display 
CW Transponders 

CuidanTe and Navig^ton" 61 
Command and Control 
Space Communications 
Signal Processing 
ECM, CCM and Surveillance 
Tracking and Telemetry 


Contact Phil Nienstedt, Manager of Rc 


MOTOROLA 
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Boeing has primary developmental, 
building and test responsibility for 
NASA’s S-1C Saturn V first-stage 
booster. Aero-Space Division’s Saturn 
Booster Branch has immediate, long- 
range openings offering professional 
challenge and rapid advancement to 
graduate engineers and scientists. 

This rapidly expanding program pro- 
vides unique advancement advantages 
and ground-floor opportunities to 
physicists, mathematicians and engi- 
neers with the following specialties: 
electrical/electronics, propulsion, 
structural design, systems test, manu- 
facturing, tooling, facilities, aerody- 
namics, cryogenics and high vacuum 
technology. 

Salaries are commensurate with all 


levels of education and experience. 
Minimum requirement is a B.S. degree 
in any applicable scientific discipline. 
Boeing pays travel and moving allow- 
ances to newly hired personnel. 

Saturn assignments are in New Orleans 
as well as in Huntsville. Alabama. Other 
missile and space programs at Boeing's 
Aero-Space Division include the solid- 
fuel Minuteman 1CBM and X-20 Dyna- 
Soar boost-glide vehicle. 

Send your resume to Mr. L. Wendell 
Hays, The Boeing Company, P. 0. Box 
26088 - AXE, New Orleans 26, Louisi- 
ana. An equal opportunity employer. 

AERO-SPACE DIVISION 


Other Divisions: Airplane* Vertol* Industrial Products* Also. 8oeing Scientific Research Laboratories 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 



TRUSTEES SALE AT PUBLIC AUCTION 
VISCOUNT AIRCRAFT 

FRIDAY, OCTOBER 4, 1963 at 11:00 A.M., E.D.T. 
Northeast Airlines, Inc., Logan “international Airport, Boston, Massachusetts 



The Auctioneers 

AARON KROCK & COMPANY, INC. 

274 Main Street, Worcester, Massachusetts Telephone Pleosont 3-7261 


LOCKHEED 749A 


INTERNATIONAL AERODYNE. II 


“SEARCHLIGHT” 


Opportunity Advertising 


—to help you get whet you v 
-to help you sell what you 


CONVAIR 240 


Take Advantage Of It 
“Think Searchlight First” 

For Every Business Want 


ing in an INVESTMENT 
t prompt and satisfactory 
^CONVINCED — send us your advertisement TODAY. Address Classified 

ter AVIATION WEEK P O Bo* 12. New York. New York 10036 


ARE YOU 
MISSING 
OUT ON 
SALES 
LEADS 


FROM OUR 
EQUIPMENT 
LOCATING 
SERVICE? 

Your USED. SURPLUS and 
REBUILT EQUIPMENT ad- 
vertising in AVIATION 
WEEK SEARCHLIGHT SEC- 
TION provides you with 
our EQUIPMENT LOCAT- 
ING SERVICE at no extra 
charge ... We forward 
you inquiries from sub- 
scribers specifying their 
equipment needs not cov- 
ered in your advertising. 


FOR MORE 

FACTS, 

WRITE: 


Aviation Week 

Spate Tcthnology 

CLASSIFIED ADVERTISING DIVISION 
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LETTERS 


Pitiable Attitude 

The controversy surrounding what Cooper 
saw. might have seen, and couldn't possibly 
have seen, is a curious sidelight to our ex- 
ploration of space. The tenor of the series 
of letters which have appeared in Aviation 
Week, and the discussions 1 have heard 
elsewhere, lead me to the observation that 
today's scientist persists in the historic aca- 
demic tendency of adjusting the data to fit 
the theory. Having sent Cooper on a voyage 
of discovery, we are now trying to explain 
away parts of our hard-won data simply 
because it will spoil some of our favorite 
theories. This is a pitiable attitude to as- 
sume. standing, as we most surely do. on the 
threshold of the unknown. Let's take Cooper 
at his word— have you been up there to 
look? 

Edward L. Dartford 

General Electric Co. 

Defense Electronics Div. 

Pittsfield, Mass. 


Cooper (Cont.) 

With reference to Astronomer Smith's 
letter (AW Aug. 12, p. 118) regarding Maj. 
Cooper's sightings, I can well sympathize 
with an astronomer's reluctance to having 
to face the intrusion of an additional factor 
such as an atmospheric lens effect into an 
already deeply complex science. However, 
most technically-informed people arc familiar 
with atmospheric refraction. This phenome- 
non is responsible for the fact that stars are 
not seen in their true positions unless di- 
rectly overhead. The same phenomenon also 
explains the fact that the entire disk of the 
sun or moon may be seen for a short time 
when such body is geomctncallv below the 
horizon where it would not be visible at all 
except for atmospheric refraction. It is thus 
obvious that the atmosphere docs refract 
light and it is totally unnecessary to dream 
up or invent such effect. 

The Cooper effect is analogous to a phe- 
nomenon which nearly everyone has experi- 
enced: that of standing on the banks of 
a stream and seeing the bottom or objects 
on the bottom magnified. Refraction causes 
an object which is immersed in a medium 
of higher refractive index than the medium 
from which it is viewed to appear nearer 
the surface or boundary between the two 
mediums than it actually is. The same effect 
accounts for the apparent sharp bend in 3n 
oar when a portion of it extends below a 
water surface. The submerged portion ap- 
pears lifted above its actual position. As 
stated, a common example of refraction 
at a plane surface is afforded by looking 
vertically downward into the quiet water 
of a pond or swimming pool; the apparent 
depth is less than the actual depth. (This 
requirement for a quiet medium can mean 
that atmospheric turbulence can possibly 
be the reason that the other astronauts did 
not experience the same effect.) To illus- 
trate the phenomenon, reference is made 
to the sketch in which two rays are shown 
diverging from a point or object O at a 
distance s below the surface. Here n' (air) 


Avialion 1 Peek welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St.. New York 36. A. Y. 
Try to keep letters under 500 words and 
give a. genuine identification. We will 

of writers will be withheld on request. 


is less than n (water) and the ray incident 
at V is deviated away from the normal. The 
rays after refraction appear to diverge 
from O', and the arrow PO. to an observer 
looking vertically downward, appears lifted 
to the position P'O'. 

It might be of interest that, using the 
well-known equation derived from Snell’s 
law (sec sketch): 

s' - jj s - l | ' K j l 8 = - 3/ it 

The apparent depth s’ is therefore only 
three-fourths of the actual depth. 

Any person adept at this sort of thing, 
by cranking in the correct numbers, can 
come up with proof, albeit not very glam- 
orous or black-boxy for this space age. to 
substantiate Maj. Cooper's claims for all his 
sightings. 

William Strumhos 
Fort Salonga. N. Y. 



Northeast Case 

1 have read your recent article in the Sept. 
9 issue Ip. 40) with considerable interest 
entitled “Northeast Case Pressure Seen As 
Threat.” I have some comments to make on 
vour article and some points of interest I 
feel have been omitted. 

In 1956 the Board did not have any doubt 
as to the ultimate economic success of three 
carriers on the New York to Florida route 
and this was not the reason for a temporary 
certificate. Neither did they have any doubt 
as to the need of three carriers, in fact all 
five Board members agreed on the need of 
three carriers. Their reason for issuing a 
temporary certificate was as follows: “While 
we have confidence in the undertaking, we 
recognize that in extending the carrier to 
Florida, we are in substantial measure chang- 
ing the character of this carrier's operation." 
For this reason they were issuing a tempo- 


rary certificate until Northeast could demon- 
strate adequate competitive service for the 
routes granted. This they have done with- 
out any question. 

In addition to this. Northeast provided 
service to New England since 1958 without 
subsidy. 

Tlic theme of your article appears to 
deplore "permanent certification by congres- 
sional decree" similar to the locals in 1955, 
the Alaskan and Hawaiian states case. There 
must be a good reason when Congress goes 
to the trouble of transacting business that 
they feel the CAB should have done in the 
first place. Naturally, the Board’s nose gets 
somewhat "out-of-joint" when this happens. 
Perhaps this situation occurs because the 
Board by its nature is not as close to the 
people's requirements as Congress and the 
Senate arc at all times. 

Mr. Boyd stated: “The regulatory system 
is the system set up by Congress— if Con- 
gress does not feel it is a good system they 
should change it." Mr. Boyd certainly has a 
good point— Congress has agreed three times 
by overruling the Board. I think that the 
Board's problem stems mostly from the fact 
that the job is political. By the time the 
member is thoroughly familiar with the in- 
dustry being regulated he has long since 
departed from tlic scene. Not too long ago 
one Board member publicly mentioned 
this fact and its effect on providing an 
efficient CAB. 

When we appoint a man to the federal 
judiciary we maxe sure he is an expert in 
the legal field. Also it is a lifetime appoint- 
ment. The CAB is described as a quasi- 
judicial body. Being "similar or like" to the 
judiciary, doesn't it seem reasonable that 
the member's requirements be up-graded to 
the needs of the vital aviation industry? 
It isn't always sufficient to depend on pro- 
fessional opinion from the CAB staff for a 
member to make a vital decision. To be an 
expert in the aviation field would help him 
to make better decisions for the industry 
bv drawing on his experience in that par- 
ticular field. 

In fairness to the Board it should be 
pointed out that the financial reward is not 
sufficient to keep a well-qualified expert in 
Board affairs. Too many times the CAB has 
been used for a stepping stone to a better 
job in government. These factors down 
through the years since 1958 have many 
times inhibited the Board's effectiveness 
and perhaps to a large degree its efficiency 
to the industry. 

However, any air carrier or the industry 
should not have to suffer because of these 
conditions. Without any doubt these con- 
ditions have aroused Congress to act in three 
known cases in the past. Also directly in- 
volved in decisions made by the CAB are 
the employes and minority stockholders of 
the air carrier involved. 

This is not the first time and probably not 
the last that the Board will encounter con- 
siderable public criticism. The CAB should 
have its structure and regulatory powers 
altered and updated to the industry's present 
day needs. 


Alan Bernstein 
Great Barrintgon. Mass. 
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Sinews of strength take many forms. America’s mighty missiles stand ready .Weapons of 
deterrence, the Atlas, Minuteman, Titan, and Polaris are the products of a dedicated 
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Atlas, Titan, and Minuteman; arming and fuzing for Polaris, Titan I, and Minuteman. 
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